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Literacy 


The process I used to do this work is actually described by Plato. Plato 
was a grammar teacher and one of the most fundamental concepts you 
have to realize, as Plato demonstrated in his dialogs, especially Parmenides 
and Theaetetus, is that all grammar systems are methods of binary 
recursion which he called Dialectic, words by two's. One starts with names 
and naming conventions based on this binary, and from there, one has to 
keep track of their names, build a dictionary with them, and from the items 
named, discover their relationships. This work is my first attempt, to write 
factual human literature demonstrating the pairing of our grammar 
systems to say the same things. 

But fundamental to Plato's teaching in grammar is the point being made 
by the Judeo-Christian Scripture, that all a mind can do, by biological and 
physical fact, is read and write. We read and write with our whole body, 
mind and soul. Grammar affords us the ability to predict the results of any 
behavior, any complexity, and as one will see in this work, compute the 
results of any given number of variables, free from computational time: 
output is concurrent with the input. In short, not even the fastest 
computers today can match Geometry for speed and accuracy: And when 
one can comprehend the metaphors of the Book, one will realize by doing 
the math, there are four, and only four, basic systems of grammar, 
Common Grammar, Arithmetic, Algebra and Geometry: these four make a 
Grammar Matrix which defines literacy and mental competence. We learn 
to guide our whole behavior using a binary matrix in order to do our own 


work, as Plato would say, or again, our biologically defined Job. This Matrix 
was put into metaphors of the JCS. 

This is a grammar book, a helper in learning how to read and write, or 
as I am want to say, learning how to say what you see. 

There is no Trigonometry here, which is not a formal grammar, there is 
no Cartesian Geometry here, which is not a formal grammar, and there is 
no Calculus here, which is not a formal grammar. However, what is here 
is proof that the doctrines promoted by these previously mentioned are 
provably wrong. Binary recursion produces four, and only four, categories 
of grammar. Every formal system of grammar lays out, step by step, the 
pairing of our original Universal Binary with mental and computational 
behavior. 


What is the Delian Quest? 


One should, at least attempt, to find ап intelligible concept 
commensurate with certain perceptible things. For example, the Delian 
Problem, as you probably know, is about the duplication of a cube, or one 
can say, the manipulation of a three dimensional object so as to produce 
a given product: in this case, a cube of twice the volume of one given. What 
is stated is a request for a perceptible result, not in terms of an estimate, 
or one satisfying some pre-determined precision, but exactly, perfectly. 
However, one can look at the problem intelligibly and metaphorically, in 
terms of the definition of what a mind, or again, what man is to become: a 
symbolic information processor in order to maintain and promote life. A 
mind, after all, when functional, is the most powerful life support system 
possible for any form of life. With it one can virtualize the environment and 
predict results favorable to the continuance of that life. Put into what 
people call a religious metaphor: *The Testimony of Jesus is the Spirit of 
Prophecy." Grammar systems, when functional, allow us to predict the 


results of any number of givens. Thus, if one is smart enough, they see 
reasoning, Judement, and prophecy as synonyms. 

Intelligibly then, one is looking for the very same result one finds in the 
metaphor, The Father, the Son, and the Holu Spirit are One. If one is paying 
attention, we are being presented with another three dimensional request. 
What is the meaning of that request? 

We, as a mind, are evolving to become the most powerful life support 
system possible, i.e. the most fit for survival. What this means is that we 
are evolving to become masters of the perceptible through a mind. The 
foundation of mind is memory. Memory is a virtualization of perception 
and thus memory, is the foundation of what is called the Intelligible. 
Intelligence is the ability to manipulate memory for survival. Intelligence 
is founded upon what is called pattern recognition, or which Plato called 
the ability to see the similar idea in the many examples. There is no 
intelligible, no other idea, which demonstrates intelligence, than the 
recognition of an idea which covers all perceptions. That idea will then 
eventually end up with many names set into a phrase such as a unit, a 
thing. This phrase, comprising of two words, is what Plato called Dialectic, 
or what we call today, Binary. Every thing is defined as a binary 
relationship between a thing's form, shape, limits, etc., and a thing's 
relative difference also known as material and material difference: the stuff 
a thing is made of. 

As the Universe is made up of every thing, one can say that the Universe 
is the product of Binary Recursion. Now, if one were parsing information 
correctly, they could reduce the story of Adam and Eve into a single 
metaphorical sentence which denotes how a functional mind works such 
as: Adam and Eve are a Conjugate Binary Pair, which by Complete 
Induction and Deduction produce the human race. Fundamental 
intelligence will eventually arrive at a simple provable fact, as a computer 


can produce all of its output as the result of binary recursion, so can any 
functional mind. 

Our mind is defined to master the Universal, the concept of binary and 
binary recursion, by learning from the particulars in our environment. 
Thus, it comes naturally, to the more intelligent of a species, to attempt to 
learn how every particular thing can be judged by that Universal. For 
example, the metaphor of the Father, Son and Holy Spirit can be 
transformed into exactly what we are, a mind responsible for a given 
product such that the product is true. Our Father, or teacher is perception: 
We, as the student, or Son of perception learn behavior from those 
perceptions. Thus, both metaphors, Duplication of the Cube, and what is 
called a religious quest, simply become, Perception determines conception; 
conception determines will; which is a description of every life support 
system of a living organism. In short, be it a scientific problem or a mystical 
problem, our mind sees but one object, one problem to categorize them 
under: a simple biological fact. This is an example of what Plato meant by 
the similar idea in the many examples, or again, the definition of any thing, 
or again, a unit. Dialectic is a term Plato used to denote binary recursion. 

A mind is one of a group of life support systems of the body within which 
we reside; as such it has a well-defined, biologically determined, job to 
perform and well-defined, physically determined, means of doing that job. 
As the definition of a thing, aka, a unit, is a binary expression, our job is 
to learn, all the days of our life, correct and true binary recursion in order 
to maintain and promote life. Therefore, this work is simply part of my 
Work, given to me, given to us all, by simple biological fact. 

When I was very young, I became aware of a problem with humanity as 
a whole. The human mind is not exactly functional, and people are prone 
to a life of pointless and bizarre behavior. I, personally, was not being 
educated by our social systems, and had spent a great deal of time looking 
for teachers in books. 


I was quickly approaching my 40's when I decided to try and learn some 
Geometry. In order to keep myself motivated, I chose to try and solve a 
problem called impossible to solve. The greatest minds in history had tried 
to solve it and gave up on it, therefore, I figured that since it was 
unsolvable, I would never have an excuse for leaving off my study of 
geometry. Unsolvable problems, like unrequited love, is one of the best 
carrots on a stick for our own dumb ass. 

Somehow, I started with exactly the right figure to pursue. And 
somehow, writing equations to figures came naturally to me and it 
certainly had nothing to do with that ridiculous so called Cartesian 
Geometry, although of great utility for mechanics, I do not call it a pure 
mathematic. In geometry, a ruler is not allowed unless one produces one 
as capable of doing the math by the geometric figure. One does not set up 
rulers to measure where they will physically put a point. There is no 
precision in that. 


Ten years down the road, I realized that I did solve the problem but that 
its solution was trivial compared to what I discovered along the way. I had 
written equations to figures for so long, I started learning how to write 
figures to equations until I had laid the foundation for Basic Analog 
Mathematics, or BAM for short. One actually draws the blueprint for 
computation where the output is concurrent with the input, i.e. no 
processing time. One can do all of one's logical and analogical processing 
using simple geometry as exampled in BAM and all of it quite independent 
of processing time. What put me onto this were apparently aliens, or so I 
assume, when they deliberately demonstrated the effect while helping to 
save my life from a very stupid decision I made while driving. 


So called Euclidean Geometry, is Just a grammar system, like any other, 
derived from binary recursion, i.e. the recursion of a simple unit. What 
this means is that it is wholly impossible to claim any other kind of 
geometry unless one's mind is dysfunctional and incapable of 
comprehending the fallacies it introduces. As every grammar is a product 
which expresses simple binary recursion, one cannot claim a different 
geometry for it would have to be based on something other than the 
recursion of a unit, i.e. it would leave no math by which to proof it, nor 
would it be based on the Universal Binary which defines our physical 
reality. Every form of true mathematics is the result of binary recursion 
and although this is fundamental to mathematics, it is surprising how 
many so called mathematicians cannot apply this first principle by which 
to judge their own words. Non-Euclidean Geometries, every one of them, 
are based on simple fallacies which their proponents cannot grasp. 

The two main focal points of this early study of geometry which was 
constantly on my mind were that I was learning how to say what I saw. 
The second was how to establish a unit from which all the rest of the 
equations were derived. The fact is, that unit has to be expressed in the 
figure itself, either as one of the segments or a proportion of one of the 
segments. These two focal points of mind remain as the motivation for my 
study which will lead to a better understanding of the result, Basic Analog 
Mathematics or more formal, Basic Analog Grammar. 

One of the things I discovered while going back over this project is that 
some work done and finished in the last update were never updated in the 
resulting product, i.e. overlooked, for example, the very first series of 
plates. 


Grammar and Naming Conventions 


Binary recursion affords us exactly four categories of grammar: Common 
Grammar, Arithmetic, Algebra and Geometry. This means that biologically 


we are afforded a Grammar Matrix by which to process information. This 
matrix not only allows us to formulate verification by cross-checking, but 
also allows us to acquire the maximum utility from our experiences. 
However, the arts to do these processes have been greatly neglected 
because the human race is still very much mentally incompetent. Plato, 
himself, suggested using geometry as an aid to follow the concepts 
presented in common grammar, however, that work, Parmenides has been, 
by their own admission, over the heads of so called Platonic scholars. One 
has to learn not only how to correctly construct a figure, but also learn 
how to pair it with logical grammars. For example, the Arithmetic Naming 
Convention gives us names which we call numbers. A number is just a 
name in arithmetic grammar. If one is a complete idiot, they claim that 
there are different kinds of numbers which come about because of how 
one uses numbers. Every book on math I have ever read was written by 
someone who can be judged, by simple grammatical fact, as illiterate. 

The Algebraic Naming Convention affords us letters. When we first 
establish a correspondence between the Arithmetic Naming Convention in 
our write-up of a figure, we are simply using Algebra as synonyms for 
Arithmetic. When we convert the Algebraic from being determined by the 
Arithmetic, which uses a standard naming outside the figure, to the figure 
as establishing the unit. One will find when they do this, they will see 
relationships in the figure not revealed by Arithmetic as given in the raw. 

In many of the plates I accompany the write up with, one can see the 
results. 

I will go over the previous introductory material for this work, and let it 
follow this introductory addendum. I will also add an essay addressing 
objectives in pairing the analogic of geometry to logical grammars such as 
common grammar, arithmetic and algebra. 

All in all, one should develop a very firm objective belief, it is wholly 
impossible to predict the results of our own behavior, or fulfill the promise 


of intelligence, when factually, there is not one correct grammar book on 
the planet, nor is simple binary recursion being taught anywhere as the 
foundation of the Grammar Matrix, we are evolving to master. Everywhere 
on this planet, from the simplest minds to those claimed to be genius; 
mankind is pre-literate and falls short of the very first principle which 
defines intelligence, the recognition of simple binary recursion. I, 
personally, find it odd, that one can even use a computer every day, even 
program it to perform its functions, and not realize that every thing it does, 
is the result of binary recursion which means that every possible system 
of grammar it can parrot, is also the product of binary recursion, or as 
Plato said, there are two, and only two, parts of speech recursively applied 
to produce all systems of grammar. The only thing a mind can do, is learn 
to read and write. Until there is a social recognition and use of our 
Grammar Matrix as the foundation of our behavior, mankind cannot be 
said to be more than an illiterate fool, no matter how many awards we give 
our self to celebrate that very same stupidity. 


We are constantly told every moment of our life that our survival hinges 
on the mastery of simple binary recursion, and it is not a sign of 
intelligence when one does not recognize it. 

The Delian Quest is more than a simple book, more than a single 
perceptible problem, it is our biological imperative, our Universal Problem, 
intelligence via the intelligible. Although my book shows that I solved for a 
particular ability to do cube roots exactly in geometry, it may only faintly 
help in achieving our Universal Quest, to have dominion over our 
environment. 


The Simile in Multis 


Or the Magic of Metaphor 
Saturday, September 4, 2021 


The greatest form of ignorance is thinking that you know what you 
provably do not know: Plato. Almost everyone believes that they have the 
ability to think and reason with some measure of truth, when this is 
provably not true. These people will not suffer being corrected as they 
defend themselves over what is true: they suffer the more extreme 
conditions of mental illness, yet they are also, the most common type of 
human today. 

The ability to comprehend grammar is a biological given. We denote this 
ability as linguistic functionality of a mind, or any information processor. 
In the Judeo-Christian Scripture, it is called the light which is the manner 
in which Plato put the sun in the cave metaphor of the Republic. In that 
metaphor, Plato was admitting that he, himself, was a prophet as defined 
in the JCS. That metaphor refers to the fact that all information 
processing, the life of man, is a physical fact which is based on the 
definition of a thing as a relative constrained by correlatives, i.e. just like 
the metaphor of Adam and Eve, it is a binary relationship which Plato 
called Dialectic, language by two's. This binary is an intelligible which we 
put into the perceptible using symbols by which we construct grammar 
systems in order to do our biologically defined job. The difficulty of 
comprehending the binary metaphor can be gleaned from a history of 
responses to Plato's dialog called Parmenides. In that dialog Plato suggests 
to the reader to draw a line segment to follow it. The line segment is a 
binary, or in the grammar of geometry, the First Principle. We can only 
name the correlatives and the relatives of a binary construct: these are 
called nouns and verbs. 


The unit binary in geometry, " - , which gives us the simple 


sentence and our primitive equation. AB are correlatives, while c is the 
relative. This is the simplest binary analog example. If one looks to so 
called Set Theory and Venn Diagrams, one may learn why their writers 
always fall into contradictions, as Plato and Euclid noted, you do not start 
diagramming with a circle, but with a simple segment. If you cannot 
understand Parmenides, you cannot comprehend grammar and binary 
recursion. To understand this binary, we have to realize that A and B are 
the shape, limits, or container of c. A, B and c, individually are not things, 
they are parts of a thing. To put this into a signed number, it would be 
AcB for Common Grammar and 12c for Arithmetic, however, this name 
denotes a particular thing. Іп geometry, if we use the measurement 
function, it would look like AcB = 12c, this means that A = 0, B = 12 and 
c is the coordinate system of reference called linear distance. In this mode, 
we are simply making synonyms between Common Grammar names and 
Arithmetic names. If we now take AcB and divide it by 12c, we get 2 and 


since they are synonyms, we get # = 1: or we are denoting that AB in 


Grammar is the same name as 12 in arithmetic. We have paired Common 
Grammar to Arithmetic, or again, made the two names synonyms. 

This is a straightforward transform back to simple counting. When we 
can do this, we can now comprehend that not only is common grammar 
and arithmetic simple methods of counting, all grammar systems are, or 
in other words, every possible system of grammar is effected by simple 
binary recursion based on the simple definition of a thing, and even our 
own biology for any particular sense can either abstract a things material 
difference, or make us aware of a things limits, or boundaries. Binary 
recursion not only allows us to address memory, but also to manage and 


manipulate memory in order for us to do our biologically defined job, to 
have life, and to have it more abundantly. 

The true comprehension of the intelligible unit covers the whole of the 
perceptible and the intelligible. Binary recursion can only produce a binary 
result and not the gibberish common to the intellectuals of the world 
today. 

So, before we become too lost, we have to put our binary into a definition 

of a thing, or unit. 
Definition: A thing is any relative constrained by correlatives, or in simple 
terms, a thing is comprised of a shape with some material in that shape. 
A thing is a binary construct. The material is not the shape, nor is the 
shape material. A noun is a container for verbs. 

Stupidity is when one takes a noun, which has absolutely no meaning 
at all for its paradigm is a container, not a material difference, and claims 
that the particular noun is a container for perceptions, verbs, that they 
have never acquired, one achieves functional schizophrenia, a schizoid 
population. What a person knows, retains in memory, is proportional to 
their own experiences. 

When one studies Parmenides by Plato, they will begin to see the 
confusion in their own mind because the untrained mind confuses this 
distinction and tends to call the parts of a thing, things of which they are 
parts, i.e., gibberish. The ability to keep track of the intelligible is what 
Confucius meant by being aware of the truth of things. We have to always 
keep in mind that a thing is a binary, and this divides words into two, and 
only two, parts of speech, nouns and verbs: these are in a binary 
relationship and every grammar, correctly taught, is aimed at teaching 
simple binary recursion. Today, everyone simply uses words as a caveman 
uses a club; they spend a lifetime playing the shell game with words. There 
is no dictionary of common grammar today, which holds to the first 


principles of binary recursion in grammar, i.e., every one of them is written 
by the functionally illiterate. 


Let us take a brief and simple look at metaphor, how it works and what 
it is. 

Let us take a simple grammar system, arithmetic and name a few things 
with it. 


It is just a simple thing, perhaps a tunnel with an upright interior wall 
someone has sketched out for us. Let us take a moment to think about a 
common phrase used by some so called intellectuals, self-evident, and 
self-evident truth. We have a distinction between the perceptible and the 
intelligible. Which can we actually share with anyone? Can an intelligible 
ever be self evident? Can a perceptible ever be an intelligible, and vice 
versa? Which is absolute? Do we all live in the same reality? Do we all have 
the same memory sets and ability to virtualize our environment? Can we 
all perceive the same things? But can we all transform those perceptions 
into the intelligible of memory as everyone else? Which is objective, the 
perceptible or intelligible, and which is subjective. Which is sharable, and 
which is not? 

Think about the word Truth. Is it perceptible or intelligible? Does one 
look for truth in the perceptible, claiming as many do to be on a search for 
truth... and in perceptible things to boot? Is that indicative of the least bit 


of intelligence? Truth is the state of being true. Can one thing, in of itself 
be true? Does anyone, in their right mind, go around claiming, for each 
particular thing, that it is not different from itself? When told that truth is 
within, do we start dissecting brains to find it? I know plenty of 
intellectuals claim that by dissecting the brain they can find language, but 
then they paid a great deal of money to formalize their insanity. If you 
cannot paper train a dog, can you have paper trained intellectuals? 

We are given perceptible objects, self-evident objects, which any bug, 
dog looking to piss on a wall, or weed can in some measure perceive, but 
it is not in the least bit intelligible. We want to mentally manipulate this 
thing in our mind, virtualize it, and we do that with the aid of grammar 
systems. Our sketch of the tunnel was our first grammar system. Let us 
start naming its parts. 


A B C 


I have used the alphabet which is used in the English Common 
Grammar system to name the limits of each part of our little tunnel. 
Algebra also uses alphabets in its system of grammar. So, now we have 
paired two grammar systems, common grammar which is a logic and the 
geometric figure which is an analogic. Let us pair arithmetic synonyms to 
our common grammar names. 


A B C 
AC = 9.86267 cm AD - 3.48698 cm BD = 3.26177 cm 
AB = 1.23283 cm CD = 9.22568 cm BC = 8.62983 cm 


Well, we find that our tunnel is kind of small, perhaps on a Hollywood 
scale for some movie. We have all these arithmetic names established as 
synonyms with common grammar names. And we also see, that this 
pairing is traditionally elliptical which should not be occurring in a formal 
system of grammar. This ellipses does not tell us much about the 
relationships between the parts, that is, ones we cannot see with our eyes. 
We are getting a hint that there is something which is not self-evident, but 
which only names can show us is there. 

So far, we have taken our common grammar and paired it with our 
arithmetic grammar, but something is lacking. Our common grammar 
alphabet can name anything perceptible or intelligible, however, our 
arithmetic pairing is specific to a predefined system of measure, in this 
case centimeters. How do we make a pairing with a common grammar and 
a universal name? We perform an arithmetic operation, division. If we 
divide any of the two arithmetic names, we find that the particular now 
becomes a universal because the particular unit of measure now becomes 
a simple ratio. 


A B C 
AC = 9.86267 cm AD - 3.48698 cm BD = 3.26177 cm 
AB = 1.23283 cm CD = 9.22568 cm BC = 8.62983 cm 


— = 0.35355 = = 0.33072 
АС = 1.00000 АС = М АС d 
AB CD BC 
=> — = 0. 41 — = 0.87500 
AC 0.12500 AC 0.935 AC 
D 
A B 


C 

AC = 9.86267 cm AD = 3.48698 cm BD = 39.26177 cm 
АВ = 1.23283 cm CD = 9.22568 cm ВС = 8.62983 cm 
AB 


AD BD 
AB = 1.00000 AB - 2.82843 A = 2.64575 
AC CD BC 
AB - 8.00000 AB = 7.48331 АВ = 7.00000 


We can now transform the arithmetic pairing with common grammar фо 
a true algebraic pairing. Now we have three universal grammatical 
expressions, the common grammar, the arithmetic and the algebraic, each 
telling the reader that the geometric figure is, itself, a universal expression. 


So, even though our program is wrong in the way it establishes it 
assignments, we can fix it by using an operation with the symbols. 

We have six different arithmetic names which we can denominate as a 
unit for the figure. We can try all six, and see what it tells us, but right 
away we see we have patterns but we also have done something else, 
something very intelligible, so most do not get it. The simple arithmetic 
convention of names is comprised of two names, a noun and a verb. Ten 
cats, five fish, four centimeters. It is a verb noun system. Some call it 
signed numbers which does not make any sense at all because even 
numbers are signs, or symbols. Arithmetic, when correctly comprehended, 
provides us with simple sentences of verb and noun when paired to 
common grammar. However, when we ratio one name to another, the name 
for the material difference disappears. Length, weight, color, etc., that is 
names for some material difference, cancels out as unity. We have gone 
from the particular to the universal, or metaphor. We have found the 
similar idea in the many examples when we remove the particular, we get 
a universal. And if we keep going, we get equations wholly independent of 
any particular system of grammar or coordinate system of reference: keep 
this in mind when reading the pseudo intellectual Einsteins of history. 
These equations are just as valid for dirt as for jelly fish. 

The fact that every thing in the Universe is the result of binary recursion 
also tells us that every thing in the Universe can be compared as ratios. 
Long grammatical names can be reduced to a much smaller set of ratios. 

What we have done, is through grammar, brought to life the intelligible 
which is not at all perceptible. We slowly learn to go from the simple 
arithmetic one-to-one correspondence of names to points of perception, or 
arithmetic identity, to geometric, or metaphorical, identity. Most today are, 
however, either wholly unaware that there are two types of identity, or 
binary identity, or they are trying to figure it out. Identity, is itself, a binary 
conceptual unit. This process allows us to deal with information in the 


simplest possible terms, not as particulars, as our senses produce for us, 
but in the intelligible which only the intelligent can comprehend. The very 
fact that so called intellectuals today are inventing particular words, and 
pretend grammar systems as fast as they can, is simply due to the fact 
that they are illiterate. Binary recursion produces exactly four categories 
of grammar, common grammar, arithmetic, algebra and geometry, and as 
it is binary, there is no such thing as a theory of grammar, a theory of 
numbers, or countless other hot air theories of the pseudo-intellectuals of 
our day. 

Most people, denote themselves as this or that, they make themselves a 
horde in a box, a collection of empty nouns, gender, religion, politics, when 
factually, we are simply an information processor working at all times with 
virtual information through Language turned into four specific grammar 
systems. Language is Universal and Intelligible, while Grammar is 
Particular and Perceptible. One cannot teach Language but one can teach, 
providing they have learnt it, grammar systems. Not having a standard for 
Language, however, what is called grammar systems today are provably 
not much more than gibberish. 

Plato tried to keep Aristotle close, but it was clear to him, while Aristotle 
was claiming that metaphor has no place in reasoning, Plato was teaching 
it as fundamental to thought. As Plato said, you can teach some people for 
an incredibly long time, but they will never get it. We have the letter of the 
Law, which is based on arithmetic constructs, but we have the intent of 
the Law which is metaphorical, something most if not every, judge in the 
world would deny. 

The algebraic equation, when correctly written, is independent of any 
particular application, just like every other grammar. 

A grammar matrix makes full use of the absolute and the relative for the 
express purpose of information management. Mysticism rules the world 
today, but there is usually someone who spends their life denying its 


validity, but never banishing it from their own mind. One of the greatest 
and most destructive myth of all is that words, symbols, have meaning, 
and when great fun by Plato was made of that idea in Cratulus, his whole 
point was missed. If words had, in of themselves, any meanins at all, then 
it is a fact, they would be wholly useless for information processing. The 
indexing system is not the indexed perceptions. Meaning is the motivation 
to effect one's behavior, like hunger, pain, thirst, pleasure, which no word, 
in the history of the Universe, has ever felt. To ascribe meaning to words 
is anthropomorphic, the signs of a savage. How is it that even today, one 
can be sued for things of no meaning while actual things done by our 
governing bodies go by with a blessing? We mean to do things, which 
means that meaning is a synonym for planned behavior, which, has not 
come to fruition for a linguistically functional species on this planet. 

Faith is the substance of the things you had hoped for, the evidence of 
those things not seen, thus faith is prophecy, the ability to virtualize 
information to be used and is used to bring about the best state of life for 
one's self, and one's environment. But, which can never be said too much, 
mankind does not even know what a grammar system is yet, nor does he 
teach it. 


Tell me the world is not sick. Sickness is a degraded state of the body, 
during evolution a mind is in a degraded state of functionality. 

A sign of a very weak mind is confusing a thing with its virtualization, a 
theme Plato exampled a number of times. Our virtualizations are 
intelligible, they are not nor ever can be the perceptible, however, one can 
consider them as maps, thus prophecy, predicting behavior, is map 
making. The map is not the territory. The intelligible is not the perceptible. 
We do not eat the recipe, we use the recipe to make a meal. But, no matter 
how many times you say it, you find a world eating paper, the very same 
paper they wipe with. 


Therefore, we are back at the beginning, the cave paintings, the hand- 
made tools, all of these are the evolution of linguistic ability for the mind 
can do nothing else but learn to read and write. Analogic, the pairing of 
behavior to intelligible concepts, was our first and shall be our last, system 
of grammar. With a simple stroke of the hand to produce a segment, we 
have recognized the binary foundation of Geometry, which, the fools of 
today do not recognize, means there is one, and only one, geometry, just 
like there is one, and only one, common grammar, one and only one 
arithmetic, and one, and only one algebra. Each of these comprise a 
symbol set, and the method of recursively applying those symbols to count 
data. 


Arithmetic reasoning is based on a one-to-one correspondence, one limit 
to one material difference. We use arithmetic to accumulate data from 
perception. Geometric, or again, metaphorical reasoning, is based on the 
one to many, the simile in multis, the one idea from the many examples, 
and this is called pattern recognition. How is it, that today, we have our 
so-called intellectuals spouting pattern recognition with their mouth, while 
on the other hand, claiming that there are an infinite number of grammar 
systems? Sounds like a damned brain dead fool to me. 

Intelligence is the ability to construct standards of information 
processing which can be applied to all data. Ask your computer, does it 
use binary recursion to do it all, while on the other hand morons like 
Microsoft claims that there are countless systems of grammar? Do you 
want to read tomorrow, the files you make today, or do you want Microsoft 
to tell you that you are no longer allowed access to your own files? Is 
Microsoft, or апу other corporation, educational, religious, or 
governmental the standard of information processing, or is simple binary 
recursion which is common to all and yet independent of all as well? 


Adam and Eve are a Conjugate Binary Pair, whereby Compete Induction 
and Deduction, produce the human race. Words without wisdom is the 
condom which prevents the birth of man. 

An illiterate species cannot reliably produce a literate computer. In my 
following work on Basic Analog Mathematics, you may learn how to draw 
one which is faster, and more accurate than any computer produced 
today, providing you have the intelligence to comprehend the work. Wow, 
instead of simply Geometry, I can call it Transcendental Transfinite Tit 
Tweaking Hand Computation! Or T-T-T-THC for short: it is legal you know, 
my stoned government said so. 


Naming Convention 

Saturday, September 4, 2021 

Universally 

Every possible grammar is a method of utilizing binary for memory 
manipulation. And every possible grammar is effected by complete 
induction and deduction of the unit. A unit, is a universal conjugate binary 
pair of a relative constrained by correlatives. 

At the foundation of every possible grammar is the intelligible unit to 
formulate each particular grammar; the symbol set it uses and the method 
by which those symbols are grouped to express names is simply a 
recursion of that unit; these are the naming convention by which each 
grammar is based and every proof can resolve the entire chain of usage 
back to the convention of names, or what Plato called, the First Principle 
Parts of that grammar, which is the convention of names that grammar is 
based on, logical and analogical. 

Fundamentally, a grammar is an indexing system, which is something 
you should take away from the above. We can call a grammar system an 
indexing system, or a memory mapping system but we can never say, if we 
are sane, that the grammar, or its product, is the data, or information, our 
actual experiences. Grammar is simply a tool afforded to us by Language. 
It is the Ultimate Tool. 

These two elements of grammar, symbol sets and how we apply 
recursion to them, which are standards of human behavior for a correct 
system of grammar and are the standard for sapient psychology. As the 
human race is still primitive, it has not standardized this yet; close, but 
still not rational. It cannot be said that the human race is sapient or even 
civil, not by factual definition. Psychology is commensurate with the 
principles of grammar which are functionally resident in a mind as 


grammar systems, and currently man is claiming ignorance of both. This 
amounts to calling himself a brainless fool and like a fool, he is happy with 
that result. 

Our two intelligible elements of a unit, or thing, can be expressed as no 
difference between such and such, which is Arithmetic, and a difference, 
which is Geometric. For example, we compose symbol sets with standard 
behaviors of the hand. If I wanted to compose a symbol set which was 
absolute to those two elements, it would be geometry, stop, go stop, for a 
line segment. In Logics, we use a many to one in terms of behavior to 
formulate symbol and the methods to manipulate them. Thus the symbol 
sets are composed of many behaviors to form letters, numbers, etc. The 
symbolic convention in Arithmetic requires a one-to-one correspondence 
in how those symbols can be grouped or indexed to form names. The 
second element is how we index or group those letters to form particular 
names for the particular examples of the elements we experience in the 
things around us. These names must be kept in a dictionary, but there are 
no standard recognized dictionaries today except, when achieved in the 
coding particular programs which keeps them from crashing. There is no 
such care taken in human social behavior. 

Common Grammar does not have an ordered system of indexing these, 
Arithmetic does, while Algebra combines both of the indexing methods 
used in common grammar and arithmetic for its system. In algebra, the 
names for the parts of things are unordered, however, the operations, our 
use of those names, are arithmetically ordered. 

Geometry is the remaining grammar which starts with an arithmetic, 
one-to-one correspondence between the intelligible unit and the behavior 
of the hand. This means that Geometry is composed of two, and only two, 
symbols; point and segment, one is perceptible, the line, and one is 
intelligible, the point. A point which can be within a range is called its 
locus. When someone using the grammar is stupid, the ascribe relative 


differences to points, as if they are perceptible objects instead of 
boundaries. They have moving points, and an infinite number of them to 
comprise a line, a plane, and even space itself. They are wholly ignorant of 
their insanity. When we make something visible, and call it a point, we are 
not denoting the perceptible, but something intelligible which these people 
do not get. A circle is just such a locus. Just like every other grammar, 
geometry functions by complete induction and deduction of a unit. The 
loci of a process is a simple way of saying things like, for ever P from N to 
X, etc. When one is simple minded, they actually believe that points move, 
or that one can ascribe motion to them; but an absolute is never a relative. 
It is not professional, save by way of conversation, to claim a point moves: 
such phrases are colloquialisms. One may say it moves only as a 
colloquialism and claiming a colloquialism in a formal write-up may not 
be professional and should always be pointed out as such in order not to 
confuse children. 

When one is simple, or is conveying geometry to the simple minded, one 
does not expect them to comprehend the intelligible, even so called 
geniuses never did. So, we say, in those cases, for those minds, that 
geometry is effected by straightedge and compass. This is akin to saying 
that essays are written with pen or pencil, and paper. We express ourself 
to the simple minded in terms of the perceptible, but it should always be 
followed by a more exacting intelligible expression as simple minded people 
often never even imagine a distinction between perceptible descriptions 
and intelligible definitions. If you explain it to them, then they have a 
chance to eventually comprehend something intelligible. If you do not, 
then you forget that most of us are lazy. 

Every grammar system forms names by using names, as a process of 
recursion, thus we are always seeking names by manipulating names; this 
is called reasoning, finding the equation, or solving for an equation or 
describing some thing or process, or a recipe and even instructions. As 


grammar is a process of virtualization, the actual product will factually 
always be a virtual representation, or metaphor. Names, recursively used, 
produce only names, even in geometry. The first names, however, are 
symbols which one learns to pair with their own hand, or method of 
expression such as speech. These name one's own behavior specifically for 
grammar basics, units of behavior to effect a grammar. 

Mystics teach and preach that reality is determined by names when in 
fact, names are determined by the intelligible mapping of reality. The map 
does not produce any reality at all. We may produce things by following a 
map, but the map has not ability, no motivation, to do anything at all. 
Names, in of themselves, have absolutely no meaning. There is nothing, in 
all of creation, which is a product of itself. From the Pope to the multiple 
PhD holders, men preach mysticism about names. Man is very much still 
a simple minded savage in the universe. The assignment of memory to 
names is an intelligible standard of mental behavior which is still not 
taught today; man is still proto-linguistic. The claim that the meaning of a 
set of symbols is derived from those symbols is the most basic self- 
referential fallacy possible and this fallacy is still the foundation of a great 
deal of social education. This is simply delusion and insanity, a 
schizophrenic result produced during evolution. A mind has to evolve out 
of schizophrenia, out of delusion, out of mysticism. 

Currently there are no correct grammar books, no correct educational 
systems, and no correct governments on the earth and the only one that 
can change that is that person we have slept with every day of our life. Did 
you know that this makes it wholly impossible not to have spent the 
greater part of our life not sleeping with a whore? Wow, now I need a 
shrink. Is that a self-referential fallacy, or simply a tautology? 

Casually, we call something an angle, which means what Euclid said it 
did; things which are angled or again, in some respect proportional other 
than simply 1. Angle is not a noun until it is defined in terms of our naming 


convention. Euclid showed how to do this, but simple minded people, view 
the angle as if it were a crotch and they describe it as such, the meeting of 
two legs when it is factually a ratio. Simple minded people, who apparently 
never consider the obvious, never ponder how it is, in plane geometry, that 
we ever never have anything more than two dimensions. The word 
dimension means binary, mentioning by the two-elements of a thing. By 
recursion of this unit, we say one dimension, meaning a single binary unit, 
two dimension, meaning 2, or two binary units etc. Thus a one- 
dimensional object in geometry is a simple segment. One mentions the 
points, or limits, and one mentions the relative difference called a line for 
linearity. A line can represent any relative whatsoever. It is completely 
metaphorical or to be more correct, since words have no meaning, we, 
ourselves, employ it metaphorically, or always intelligibly. So, when I say 
grammars are metaphorical, in truth, it means that if we are intelligent, 
we employ them metaphorically. 

Any particular thing can have any number of units to describe it. We 
make this having possibly as part of grammar. This is one distinction 
between the perceptible and the intelligible, but if we are not idiots, we do 
not say that each particular thing exists in so many dimensions, when 
dimension refers to a naming convention established by Language and 
expressed in grammars. 

Another thing to consider, in the working with things. If I slice and dice 
a unit, this is geometric, or deduction. When I add unit to unit, this is 
induction. There is no mystery, save for the ignorant, between induction 
and deduction. Deduction is Geometric, while induction is Arithmetic. 
They are not types of reasoning, but types of behavior in regard to things 
and our use of grammar. How can it ever be possible, when all of 
information processing is afforded by complete induction and deduction of 
a unit, to now have this doubled except by mystics and the ignorant? Is 
reasoning different from itself? Inductive reasoning, deductive reasoning, 


positive and negative reasoning, are phrases for those who play with 
words, but are wholly devoid of intelligence. If, when I turn my computer 
on, it does something today differently than yesterday, I need to fix it, or 
junk it. For example, I have a raid 5 system for the boob tube which today 
has a red light on that will not go away. So far, raid 5 means I have lost no 
data. So, I have to back it up before I pull and replace the defective drive 
before further failure makes it impossible. This means I will not be able to 
watch reruns and I might become emotionally damaged if I cannot hear 
Walter tell me about flying monkeys. 

Due to human simplicity brought about by our evolution, people 
confuse the name of a thing with the convention of names all of the time. 
For example, mystics teach that there are such things as real numbers, 
whole numbers, rational numbers, irrational numbers, imaginary 
numbers positive and negative numbers; all of which confuse a name and 
a naming convention with some particular use of it. This is mysticism in 
action. How many times can someone read Plato, and learn that the 
relative difference between terms, (such as lines and points) cannot be 
predicated of each other? It is wholly impossible for a name to be irrational; 
names are how we rationalize, or name. When you use a name constructed 
in an arithmetic convention of names to name a geometric process, then 
it is not the result which is irrational, it is the user who claims that 
induction is equal to deduction. We recursively name our only two working 
convents in binary; which was once put as, the point, or limit, or 
arithmetic, is that which has no part, or geometric; etc. My point is, a lot 
of teaching goes into making children remember half-baked, delusional 
rubbish. Teaching is supposed to unconfused children, not habituate 
them to it. I do know that forcing children to repeat rubbish as part of their 
social structure does cause mental damage and it is part of our social 
structure today. 


Deduction, aka Geometric reasoning, or proportional, or again 
metaphorical processing has a very decided effect on memory 
requirements, it effects a kind of memory compression. Things are not 
grouped Arithmetically, one-to-one, but in accordance with some system 
of measure, of which there are actually few. It is also called thinking in 
accordance with the definition of a thing. Reasoning is factually geometric, 
or metaphorical when a mind is functional. It is wholly impossible to 
reason manipulating names arithmetically unless one has infinite 
memory, and infinite patients as one can do nothing with that information. 
Arithmetic is a method of assigning names, not manipulating them. I use 
the terms Arithmetic and Geometric, in this respect, in accordance with 
the original convention of name assignment, not the operations on the 
resulting names; every grammar system makes available the use of both 
for operations on the names created by these conventions. 

Particularly 

I have always looked at the Delian Quest as a unique type of novel. But 
in the writing of that novel, one can say that all the work to this point is 
sketched out, not in a finished format. During the work, I was learning 
about naming conventions, and I was very aware of it, but now, in the 
finishing of this work, I have to lay down what I understand of that 
convention. For example, we have induction and deduction. Deduction is 
parsing what we already have, where induction is using what we have to 
acquire more. In geometry, it can look like this. 


I can start naming relative difference, or the part, in terms of some other 
given system of arithmetic naming, or I can start by naming it simply as 
1, making it the unit. If I start with two things, I have to name them relative 
to some other standard, or I can name one or the other relative and the 
remaining one as a proportion to it. This will produce results which look 


different but that difference is wholly determined by the naming 
convention. When one renders a definition from a chain of reasoning, the 
resulting definitions appear different, yet that difference is wholly 
determined by the naming convention we started with. 


A с B 


I can name AB as 1, which means that point C is an induction, in ratio 
to AB and likewise if CB is named 1, then AC is a ratio to it. If I name AC 
as 36 and CB as 14, I am using an external unit and the process is 
inductive. If I name AC 1, the CB is a ratio to AC then I am doing a 
deductive process upon the names. 


Induction and Deduction 

One of the things one should ultimately arrive at in the distinction 
between induction and deduction, and how one writes up a plate. 

Arithmetic equality relies on the Arithmetic system of grammar and so 
one will always have numbers which are no more than arithmetic names. 
The Geometric system of grammar relies on proportion which does not 
have arithmetic names, it has proportion. We learn proportion by using 
Arithmetic names, but proportion is actually independent of them. Every 
grammar uses both Arithmetic equality and Geometric equality; the one is 
not, nor ever can be the other, a relative is never an absolute and this fact 
has everything to do with Law. When primitive people write Laws, they 
mistake the Arithmetic with the Geometric, the absolute with the relative. 

For example; 2 is an Arithmetic Name, however, in common grammar 
we can distinguish between two different operations it can name; two cats, 
or twice denied. Two cats, or twice the standard by which a thing is 
determined to be a cat, or twice denied, two judgments based on one or 
two standards, or units of judgment. 

Now if you are really stupid, you Cantor your speech claiming that there 
are two kinds of numbers, Cardinal and Ordinal. It is wholly impossible to 


have two kinds of numbers as a number is no more than an arithmetic 
name. So, the Cantor's of grammar are mythologist, it is not long before 
they start multiplying how many kinds of numbers one has, just like those 
who claim that certain names can effect magical spells and inCantations 
(sic). 

Thus, there are no irrational numbers, there are results which can be 
put into arithmetic names, and results which can only be put into 
geometric names. We have a grammar matrix to function by because we 
have two elements of every thing to name and thus we formulate four 
distinct systems of grammar all of which use the unit, but simply express 
that unit using four distinct behaviors to construct the symbol sets and 
the methods those symbols are manipulated. 

Arithmetic is for particular examples, for example, assigning names, 
while Geometric is for the universal, or every member of a class. Judgment 
is then, and always has been, Geometric, or proportional, or again, 
metaphorical. Line upon line; Precept upon precept. 

Thus, the simple minded manipulate names arithmetically, the more 
complex a mind is, the more, as Plato noted, that mind sees and uses, the 
similar idea in the many examples, or metaphorically, proportionally, just 
as the Bible is written. 

A correct grammar book is a book using Geometry, proportional, 
metaphorical, reasoning. А geometry book has to use the grammar matrix, 
all four grammar systems. 

Notes 


And so to be complete with the demonstrations, I should example each 
of these choices and how it changes the APPEARANCE of the definition; 
not to mention cleaning up my past write-ups which were rather awkward. 
I may not clean them all up or catch everything as I have no help in these 
projects of mine. Not many people actually consider that the only path to 


salvation for mankind is learning how to do, and doing, the work of the 
mind, our own work. It is a learned process which is currently not even 
taught. I do not call anyone a teacher of a thing who is ignorant of what 
we are and why we are. We are simply another life support system of the 
body with a well defined job to do and well defined means of doing it. 
Unfortunately, this well defined thing is not often discovered, nor is it 
discoverable by the blind, or mentally handicapped which is just what 
happens during evolution. 

When starting out in exploring, one may ponder these issues, but since 
one is running to learn, they often get put aside until one gets to where 
one is going, and then one has to clean up the mess in the end, just like 
building anything. 

If one has ever seen one or more of the skits, the Anal Carpenter, it is 
something to consider. 


Thus, in terms of the naming conventions in geometry, there are no 
actual options for mistake, the range of options arrive in the basket of the 
logical system of grammar we use to pair with geometry. We can name 
things in the simple arithmetic, implying some standard unit, of which 
there are many, or we can name every thing in terms of proportion. We 
then have 2 square ways to name our geometric elements in grammar and 
I will example these throughout the work. The equations will look different 
for each one of these ways, and how they are mixed in the write-up, but 
the final equations should be true to the choice of the naming conventions 
used at the start. 

So, Í have a lot of work in this final version, the conclusion of my Delian 
Quest as a particular Novel, but as a living behavior, it can never end until 
I, myself, expire. 

The four horseman, four ways we ride to measure the four corners of 
the earth are simply four naming conventions used in four grammar 


systems or the single grammar matrix of the virtual reality in our mind as 
an image of God, or reality itself. 

I can also say that the Delian Quest, like all initial investigations and 
learning, displays a lot of thrashing about. This leaves open a final work, 
which is demonstrated in a highly organized fashion. BAM, or BAG is more 
on that lines, but I have in mind a much shorter work which I currently 
call Hominid's search for the Holy Grail. In this work, the end is already a 
given. However, I do not think anyone suspects that a single equation can 
denote the whole of grammatical manipulation, which it does. 
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Sunday, January 19, 2020 


The following is a copy of the statistics of a document written long ago. I wrote it using Ami Pro, Windows 
Write, or Word 2, at one time had Word 6 save it another time. I eventually made Word 2003 my standard 
word processor. This is the first figure I started with and it eventually led not only to the Delian solution but 
to Basic Analog Mathematics and my understand that every possible grammar is a binary expression. 
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What it tells me is that I wrote it using an operating system prior to Windows 3 and may have originally 
written using Ami Pro which I quickly abandoned when I purchased Word. The formatting, however, leans 
towards Word 2. It tells me that I started learning geometry at about the age of 38 never having taken the 
topic in school. It was doing my drawing by hand at the time, the first drawing program I used was 
TommyCad. I later found Geometer’s Sketchpad. Early on, I was using Word 2 to construct data table’s which 
I would save to a text document picked up by QBasic to do the math, and then pass it back to Word. I wrote 
macro’s for that. I did that until Mathcad sent me an invitation to buy that program and have used it ever 
since. 


I suspect Mathcad sent me the offer as Microsoft approached me first to become a beta tester, probably 
based on the machine I had just purchased which ran at a blazing 25mhz, which I later dropped out of 
because of the stupid way they ran the program, the original version of Dos 6 completely ate my hard drive 
and I lost a lot of work. I was using one of those sewing machine boxed computers at the time to carry it to 
and from work as I worked at G.M. I was the first G.M. factory worker to carry a pc in and out of the plant 
which led to a Union settlement allowing employees to bring their own computers in and out. 


The following table is from Wikipedia. 
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I wrote the letter as I believed that a real geometer should work on the problem of cube duplication from 
this starting point as I have never even had geometry in school. However, I was surprised to find that these 
publications only expected such letters from professors instead of factory workers. No matter, once I had the 
combination of a drawing program and Mathcad, I could get more involved in simply learning. When I got 
these two together, I started putting some of my original drawing's on paper into a formal digital diary. 


I have posted my work on AOL, personal free websites, even shareware CD rom's, mostly because I was 
looking for a kindred study flame, which never happened. 


Before the Delian Quest, I pondered the issue of Who wrote the Book of John? I found that all evidence 
points to the wife of Christ, Mary and that enough still remains in the text to make a good case of it as it was 
deliberately altered to hide the fact. There is evidence to support the idea that Christ started to perform at his 
own wedding, which has a root in Law. His wife evidently became a companion prophet. There is also evidence 
that Peter had his eye on her which never panned out. 


Then I decided to tackle the Name of the Beast 666. The depth of that solution evolved over years. After 
these, I decided to find another impossible problem to solve when I ran into the Delian Problem. My studies 
started in my childhood by putting before myself specific questions. Then for a long time just reading any 
book I could come up with. Then I started targeting so called impossible problems. My original approach to 
the Bible was a result of a sign post in a lucid dream. My first reaction was that it was rubbish, but it quickly 
faded when I realized, rather quickly, it was using words in a manner I had never seen before, it was 
deliberately testing the reader. Later, I found another writer who wrote in a similar fashion, Plato. 


All of this tells me that I have been in a state of cognitive dissonance before I started my work on the 
Number of His Name and geometry as I should have been dead prior to this, before I came back to Michigan. 

At this time, I am want to do another revision of the Delian Quest and have decided to put the opening 
as I had done before the 2015 release. 


THE DELIAN SOLUTION 


| do not view the Delian Problem in the traditional sense, that is, as the problem of duplicating a cube. | view the 
problem of duplication as only one application for a Geometric process of general cube root abstraction. Truisms and 
processes are there to be discovered, if they are at all possible, it is possible to discover them. The Delian Problem is, for 
the correct Geometric figure, just one application of that figure. But then | am not a Geometer. In fact | dropped out of 
College to work on some items that | think are of particular importance, and tracing down the solution of the Delian 
Problem was just an example of some of the researches for that work. | have not even studied much of applied 
Geometry, | have been working on the theoretical aspects of it. Therefore this is an amateurs presentation and is not 
anything resembling a "finished" demonstration. The preceding figures are, however, technically correct abstractions. 


While doing my first once over of the Elements, | found the propositions in Book 2 relating to the equality of 
complements. It occurred to me that since this was the correct method in which to manipulate area, an extension of it 
could be used to manipulate volume. This proved, after much searching, to be true. An extension of the figure can be 
used to abstract cube roots as well. 


To cube a three dimensional rectilineal figure one has to start with the concepts of area manipulation on the two 
dimensional level. Starting with the rectangle in plate 1, one can see step by step, through plate 4, how to manipulate the 
figure while retaining the same area. If you study the Elements you will find a more complete set of abstracts to learn 
from. The method of squaring two sides is an abstract from this method. 


Plate 1 Plate 2 


Plate 3 Plate 4 


The question becomes- "Can the figure be extended to work with three sides and retain the same volume?" 


I will take a short side trip. Turn to plate 5. Given a square and any point on the diagonal ray off the square, that is, 
extended outside of that square, divide two sides of that square into identical ratios with a ray from the chosen point. 
Plate 5 demonstrates the solution. If you play with the figure long enough you will find that it is a direct abstract from the 
figure that yields square roots. Length AB=CD, BC=DE. This is not a trivial matter, for to perform cubic reductions we will 
have to find a method to divide this square into three such segments that have a special relationship. 


A В, C 


X 


I N radius 


Plate 5 AB = CD. BC = DE 


Let us take a "bar" as in P.6 and put two of its sides back to back as in P.7. Also lay out a 45 degree angle, as that 
is what our cube will have to end with. In P.8 we lay out where the cube is suppose to take place and we place in the two 
rays that will make the respective area manipulations. After several of these figures we will note that the two angles are 
indeed related because it always takes exactly two divisions to cube the figure, however, in this configuration | cannot 
gather any hint of another relationship between these two rays, or their angles. 


P.6 


P.9 


If | place both rays on the same side of the figure, І not only save paper, | also see a relationship, A=D, B=E, C=F, 
and by working with these segments find that the square root of AC=B. 
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P. 10 A=D, В-Е, C=F Р. 11 


With a little more playing around, | note also that | can put a "hat" on the figure and that rays from the corners of the 
square under that figure will always converge on that semicircle. The immediate implication is that, not only is the square 


root related to the right angle, but the cube root as well. 


Let us work with the square in a 
right angle for a moment. In P.12 we 
find the answer to the question—"How 
do | find the square in a right 
triangle?" 


Plate 12 


Plate 14 


Plate 15 


Plate 16 


In Plates 13 through 16, 
we find the answer to the 
question—"Given a length 
of line, and another that 
must be one third or less of 
the first, what is the right 
angle which contains this 
segment as one side of a 
square?" The questions 
could be stated more 
technically than this, but—. 


In P.17 We see that 
"The square in a right 
triangle is equal to the 
square of the remaining 
two segments, and in a 
duplicate ratio and" 


P.18 "The three 
triangles on the sides of 
that square are in a 
triplicate ratio to those 
sides of that square." 


P.19 Shows another 
square that can be 
formed using the same 
segments as the square 
in a right triangle. This 
square will be used in 
demonstrating another 
triplicate ratio, and that 
is ће Pythagorean 
principle for cube roots. 


Plate 20 Demonstrates the triple implication of the Pythagorean theorem in the cubic expression. It will also do well 
to note that the three squares in continued proportion on the diagonal of the square under the right angle major have the 
same relationship as the segments on the hypotenuse of that given right angle. 


There is one more triple proportion to look at. Plate 21. 


All three semicircles intersect the semicircle which we draw our right angle in at the same point (A). From the 
center of the square under our eventual right angle (E) until they all intersect on that semicircle (A) they will produce a 90 
degree angle divided into a 45 in the semicircle that is used for the square root application. | will leave it to the inquisitive 
reader to find the proper method of using this information to find a the method to find the intersect of the two rays under 
this figure. One will note that | have written in the progression along the bottom of the plate of the lengths involved. 


Let us turn now to a simple but very productive diagram, Plate 22. 


How close is the segment AB to the cube root of the circle given as a sphere? Is it well within pencil tolerances? 


What approximate cube root figure is the segment CB a part of? (for abstract see Plate 12.) 


Plate 23 


On Plate 24 the radius for the circle OP is given by MN. 


ОР = MN 


<--- 


One of the items that one will find іп working with the figure is that it is infinitely recursive, by adding a couple of 
lines in the right place, one has another cubic relationship. 


How do we test for accuracy of our cubic results? It will be noted that on the line that is the cube root of B2A (if you 
have missed it, the figure gives both roots, А2В and В2А) there is a series of intersects, (three of them). When these 
intersects form a line parallel to the base of the figure then the result is accurate, this should have been abstracted, and 
used for proof, during one's play with P.7 and P.8. 


A great number of propositions relating to the figure can be generated, of which | shall not here produce any. 
Doubling of the cube came very early in my search, the difficult part was in learning how to abstract any root. Now | have 
much work to do, and much learning to do to complete that work and | hope you have fun with the figure. J.C. 
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№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


A Duplicate Ratio 


Unit := 1 
Given. 
АВ - 8.8900 № = 2 


ВС := 3.28600 No = 4 


06209281 
Descriptions. 


There are many ways to take the square root of any two differences, 
this is one of them. It is a very old figure, one can find it in Euclid's 
Elements. One can then say, that the Delian Quest starts with a given, 
The Elements of Euclid. What many do not realize, is the foundation of 
that work, the concept that Geometry is just another binary grammar 
system, traces back to Plato. 


Unit - 1.00000 
AB - 8.89000 cm 
BC = 3.28600 cm 
BD = 5.40486 cm 


J AB-BC -BD = 0.00000 cm 


BD := /AB.BC Вр = 5.404863 


Now, let us fold BA over BC and make what is called a numbered line. A B c 
0 1 Νι №2 
М, = 2.88094 
М, = 4.00000 


As the first figure is a given, all we have to do to show how to take the 
square root of two numbers on a number line is simply unfold it. I am 
going to unfold it to the perpendicular to the point of origin. And now we 
can take advantage of all the simple resulting equations for the two 


1 = 1.00000 
numbers and the result. Ws 2200000 
1 == . 
№2 = 4.00000 
М1 Νο = 2.828427 R := [Ny ‘No ММ» = 2.82843 
A = 2.82843 
[№1-№2-А = 0.00000 
А2 
Definitions. ы" - 0.00000 
R? R? : 
R- /N4.N5-0 — -N, = О —— -N; = 0 a d - 0.00000 
1 72 M 2 No 1 NZ 1-9 


AN, = 2.93133 cm 
AN; = 5.86267 cm 


The numbered line is not a new idea. Numbers are just names developed as the 
Arithmetic Naming Convention. We can also use Common Grammar to name 
our points as has been done for thousands of years. A line with the points given 
names has always been a part of formal Geometry. 


Unit := 1 
Given. 
Ny Ξ 4 
Ν2 чен 
062092R2 
Descriptions. 


It really does not make much of a difference if unfold I fold my 
figure, certainly not in the result. The next question is, can I 
take a third thing and put it proportionally at point A? 


в = (М1 М> 


Definitions. 

в? N 0 I N 0 
м 72 м “1 
М1 2 


А Duplicate Ratio 


1 = 1.00000 
N, = 4.00000 
М = 2.00000 
ММ» = 2.82843 
R - 2.82843 
N,.N5-R = 0.00000 


R2 
——-N2 = 0.00000 
Ni 
R2 
——-N, = 0.00000 
М2 


Unit := 1 A Duplicate Ratio 
Given. 
Ny = 4 
No чена 
062092R3 
Descriptions. 


To add any number of differences, 
proportionally to the first two given, we simply 
take half of it and project from the root of the first 
two to find our two radii from the center which will 
place that third difference on the line All the while, 
we se wwe have be producing duplicate ratios. It 
then follows that any number proportional ratios is 
going to depend on the square root of term pairs. 


1 = 1.00000 
The whole exercise is then, given two differences Мі = 2.00000 
and then find the point of similarity from which №2 = 4.00000 
they are set into this proportional series. N,N = 2.82843 
A =2.82843 | | 
ΨΝΙ΄Ν2-Α = 0.00000 ` s 
А:- / М1 ‘No \ | 
А2 | | 
Definitions. м, 2 шы 
А2 | 
N. —-N, = 0.00000 . | 
ΙΝΙ М. = 2.828427 N2 | 
Ns = 1.19210 | 
Аға 19-9 ВС = 2.42850 cm | 
2 2 D1 = 2.03717 cm | 
8 N 0 E N 0 BC қ | ж”. 
Б = Е = — = 1.19210 Š | Є: 
Ny 2 Nə 1 D1 %. | 2 
В = 2.29450 в | B E 
— =1.14725 | Мі ти №, — = 0.81123 
C = 3.48660 N C -с 7057363 — 7070711 А 
М, N5 е | | А 
— = B De ІА = — = 
г” — -114725  — 0.5743 | "золоті с 091123 
2 c N2 N2 


Y (2 Unit, external 


Given. 5 қ наб 
N4 - 74206 А up icate Ratio 
No = 3 BC := No 


062092R4 N3:= 1.05 DE:= Ns 


Given DE, AB, BC, place DE on AC 
such that with some point J, as AB: 
AD :: AE: AC and as AD: AJ:: AJ: 
AE and as AB: AJ :: AJ : AC. 


Descriptions. 
АС := Му + BC 
АЕ := М АС:-АС АУ--/АҒ-АС Мі = 0.74206 


М, = 3.00000 


DE 
AL= = J АЈ? «ΑΙ DE - 1.05000 


X/Y = 0.35000 


АО := JL- AL AE:-JL-AL X - 7.00000 
Y = 20.00000 
N N C = 3.74206 
1 AE gy AD AJ. 1 AJ 5 ete енеке 
AD Ας. AJ AE АЈ АС u L = 0.52500 
D = 1.22212 
E = 2.27212 
Νι E 
"CH C - 0.00000 
Definitions D J 
—.— = 0.00000 
АС = 3.74206 АЈ = 1.666383 AL - 0.525 J E 
Νι J 
AD = 1.222129 AE = 2.272129 Jc 0.00000 


Definitions 
AC - (№1 + №2) = 0 


AF-N,=0 


II 
° 


AG - (Ny + N2) 


Ns 
AL- 26 
2 
4.N,7+4-N5-N,+N 
p ο 11 "3 
JL- -0 
2 
AD- -0 
2 
N 4.N,7+4-N,-N5+N 
27 1 + 1 707143 
AE - -0 


№, = 0.74206 
М = 3.00000 
ОЕ = 1.05000 
X/Y = 0.35000 
X - 7.00000 
Y = 20.00000 
C = 3.74206 
J = 1.66638 
L = 0.52500 
D = 1.22212 
E = 2.27212 


= 0.00000 


LEJE 
ов 


= 0.00000 


I 


= 0.00000 


«|ж = 
оч 


2 


lim 


--------і%ф------р 


Additions 1. 
Subtractions 
Multiplications 


Divisions 1,202 


12.72575 
1.78366 
J(&-N,2*4-N N2*N32) 


V 
U 


N, - 0.64279 
Νο = 3.50723 


1.65272 


4.N,2-Z 


Ζ 


0.00000 


-U 


0.00000 


= 1.43366 
4.15002 


Ns 
с 


2.25442 


Y= 


1.06683 


D= 


= 0.00000 


Νι ΝΟΥ 


= 0.00000 


C-(N,*N3) 
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Y 2 Unit. 


АВ - 1 P . 
Chen. A Duplicate Ratio 
М1 := 3.98280 ВС = № 
062092R5 Nə := «81091 DE := Nə 
Given DE, AB, BC, place DE on AC 
such that with some point J, as ΑΒ : _ 
AD :: AE : AC and as AD : AJ :: AJ : XB EE АВ = 1.80433 cm АВ = 1.00000 
АЕ and as AB: AJ :: AJ : AC. — .—  -0.00000 АР 7336199 cm Ар = 1.86329 
AD AC AJ = 4.02767 ст АЈ = 2.23222 
Definitions AD AJ = 0.00000 AE - 4.82514 cm AE - 2.67420 
AJ AE АС = 8.99063 cm AC = 4.98280 
AC:- 1+Ny AC - 4.9828 — -0.00000 AL =0.73158 са AL = 0.40545 
= 1.80433 = 
AF := AB AF- 1 AF 433 cm AF = 1.00000 
JL = 4.09357 cm JL = 2.26874 
AG = (АВ + Ni) AG = 4.9828 АС-(1+М1) = 0.00000 казна +4 
Ж = JL-—Ə —— — —- = 0.00000 
АЈ = /(N,*AB)  AJ-2.232219 ni ... 2 
AJ-./N,+AB = 0.00000 
\/№22+4.№1+4-М 
N N2 AD-—— — = 0.00000 
м AL = 0.405455 πα e M : 
"23 ud Νρ1./Νρ214.Ν|14 
a AE-— 5 —— = 0.00000 
(м2? +4.NJ +4) 
JL := ας πε JL = 2.268743 
2 
AD = ———— M AD = 1.863288 
2 №, = 3.98280 
м + (N2? «4-N +4) и | 
АБ ссср AET 2673198 Additions |” 
AB AE AD AJ 
AD AC AJ AE Subtractions 
AB AJ 
AJ AC 


Divisions 


A Duplicate Ratio 


062092R6 


We may now be ready to come to an outline of the whole affair. 


062092R6 


2 


AB = 2.13783 cm 
AD = 3.25040 cm 
AJ = 4.16849 cm 
AE = 5.34590 cm 
AC = 8.12800 cm 


AB 
— = 0.65771 
AD 
AE 
— = 0.65771 
АС 
AD 
— = 0.77975 
АЈ 
АЈ 
— = 0.77975 
АЕ 
АВ 
— = 0.51286 
АЈ 
АЈ 
— = 0.51286 
АС 


062092R6 


BAG for 062092 


Starting with a simple given, we will end up prepared to formulat Basic Analog Mathematics, i.e., write Geometric Figures which 
can compute any mathematical and any logical result which, as the output is concurrent with the input, independent of time, 
that is, process information in no time whatsoever, i.e., computation independent of time. And it is all the result of binary 
recursion. Every possible grammar is the product of binary recursion, and, as one can plainly see, it is possible to produce one's 
results, quite independent of time. Therefore, the ability to predict the future, using binary recursion, is not only possible, one 
can say, it is factually proven. Our biologically defined job, to learn to predict the results of any number of givens is a proven 
fact and provably possible. 


Νι = 4.27962 
№ = 2.48336 F AB 2 
/ ------------------- = 0.00000 
АВ = 1.00000 AF = 1.00000 ΄ AD Νρ214.Ν114-Ν2 
ebd M E Е Ж | AE NotJN2?*4-N;*4 0.00000 
AJ = 2.29774 | | АС" 22 = 0. 
AB.AG-AJ = 0.00000 КИ πα... 
AL = 1.24168 ------------------ 0.00000 
A AJ 2. JN,*1 
JL - 2.61178 ії | | AJ 2. /N,*1 олш 
AJ2+AL2-JL = 0.00000 pus А» ucc рЫ MES AE Nj-/N;*4.N;4 — ` 
AD - 1.37010 GM ui | animation limit AB 1 
AD-JL-AL - 0.00000 n = ο | —. = 0.00000 
о S Additions| 2-77. NE AC AJ JN,*1 
AE - 3.85346 | | | | i І d E 2271 АУ 1 
AE-(JL+AL) = 0.00000 w рар | | о = 0.00000 
Subtractions gne tte чий | AE | | AC _/N,+1 
(Ар |! x | 
| р, ШУТ | l 
Multiplications AEN | | 
Divisions AL О! | | 
Squares| - ος | | | ! | 
Roots | 7. AJ | | 


N 2 Unit. 


ΑΒ - 1 
Given. 
N,:- AB 
081292 3 Rusty Cube of a Sphere 
4 3 
Given AB, how close is BJ to the CUBE_ROOT := Ë TON, J 
cube root of AB taken as a sphere? 
Descriptions. 
AB2 
BH := ./ 2.AB2 CG = — 
BH 
2 2 2AB 
AG := 4 Са” + (AB + CG) DG := CG.—— 
AG 
AB + CG) (AG + GJ 
αὐ-- aB? ρα лк &B*CG)(AG: GJ) 
AG 
СС-АЕ 


ЕЈ = AB; сс BJ = 4 EJ? + (AE - AB)? 


Q| = 


BJ 


= 1.000943 4 й 
2 BJ-|l-T.NQ'| = 0.00152 
3 
4 3 
ген 


3 
Definitions. 


1 
4 
BJ-N).J /2+2“ = 0 
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! B2 = 4.00000 
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Pythagoras Revisited 


АВ := 7.89517 


АС :- 6.02581 
А J D B 
Descriptions, Given just the three sides of any triangle, find its 
heighth from the perpendicular CD, DJ and the medial 
Ac? Bc? EF 
AE = —— BF: —— EF: АВ-(АЕ+ВЕ) DE: —- bisector CJ. 
AB AB 2 


AD: AE«DE БВр-АВ-Ар  CD- 4|AC?- AD? 
AB 2 2 
АЈ:= -> DJIAD-AJ CJ :=  CD* + DI 


Definitions. 


AB? - AC? - BC? АВ2 AC? _ BC? 
EF-—— 27 ο рЕ-27 27 ---ο 
AB 2.AB 
AB? + AC? - gc? AB? - AC? + Bc? 
Aap- AY -PY L ao во A tay _ 
2.AB 2.AB 
2 2\2 2 2 2 
(АС - вс?) (/2-Ас _ AB? +2.ВС 
о 
2.АВ 2 


єп V (АВ + AC - BC) (AB - AC + BC) (AC АВ + BC) -(AB+ AC + BC)] | қ 
2.AB Е 


Given just the three sides of any triangle, find its 
heighth from the perpendicular CD, DJ and the medial 
bisector CJ. 


= 
Ц 
< 
Ш 


Pythagoras Revisited 


Unit. 
010893B 
x 
AB:- — 
е х 
Descriptions. 
Y W 2 2 
AD:-— CD-— AC := 4 AD + СО 
Z X 
NEM ж” 2 
BD:- AB- AD BC:= 4 BD +CD 
Ac? Bc? EF 
АЕ := —— BF - —— EF:- АВ – (АЕ + ВЕ) DE = — 
АВ АВ 2 Unit = 1.00000 А 
W/X = 0.30000 
AB 2 2 
AJ := — DJ:= AD- AJ CJ-4CD +DJ W = 6.00000 
2 X = 20.00000 
Y/Z = 0.40000 
Definitions. Y = 6.00000 
J TEN. ama MESS Z = 15.00000 
Y W“ .Z“ +X“. Y AC = 0.50000 
Ар---0 CD 0 AC- 0 
7, Χ.2 BD = 0.60000 JW 2.22--х2. 2 
BC = 0.67082 xz о -AC = 0.00000 
2-Ү J| w?.22 . x?.y? 2 x?.y.z . x? z? АЕ = 0.25000 zy 
BD- ——-0  BC- σποτ — 0 ΓΞ 0 ВЕ - 0.45000 — "BD = 0.00000 
p _ s  /((W2.Z2+X2.Y2)-2.xX2.Y.Z)+X2.Z2 
2.72. х2 y? w?.22.x?. y? 2.x? v z.x?.z? = 0. ~> BE = 0.00000 
АЕ о = 0 BF аа C 9 W2.22«X2.y2 
xX" -Z x“ .Z — —— — — —.AE = 0.00000 
Χ2.Ζ2 
2.72 2 у2).2.х2.У. 2.72 
2.(x?.v.z -w?.z? _ х2.у2) (x? yz w?.z? x? y?) ((Ww222«x?v2?)-2X?YZ)X^2^ — L 0.00000 
EPR-—— —2.3 ~O DE - 2-2 Ξ0 Χ2.Ζ2 
X Z X Z 2.(X2.Y.Z-W 2.Z2-x2.Y2) 
ЩЕ = 0.00000 
Χ2.Ζ2 
Α.] 1 0 DJ КА J 2.72 2.y2 2 2.72 
--- ------ 4.W2.Z2+4.X2.Y2)-4.X2.Y.Z)+X2.Z 
2 2.7 ааа рар = 0.00000 


/4м2.22,4.х2.ү2 4. х2 у 2 х2.22 


CJ - = 0 
2.Х.2 


2.Х-2 


Unit is external. The curve AK is derived from the cube root figure as demonstrated. 


Given. 
. Given AG and that GF equals one third of AG, for any AC is BD the square root of AB 
М1 := 3 Марр 
multiplied by ра? 
№ = 4 Divide а segment twice such that the mean segment is the root of the extreems. 
060393A 
Descriptions. . 
Exploring The Curve АК 
AG 
АС := М АС=— 
М 
2 
AG 
GF := z Ms V GF (АС - GF) 
2 
PE 2 2 |AG 
GM := 4 GF + FM ST := 2:GM EN- | GM’ - EX 
ST- AG 
PS := — НО := \/(АС + PS) (AG - AC + PS) 
2 2 2 2 
CH:- HQ- EN АН- }/ AC + СН” СНО | (Ас – AC)“ + CH 
AH? GH? 
AB := —— DG:= —— BD :- AG - (AB + DG) 
AG AG 


BD -`/АВ.ОС = 0 AB = 0.348612 BD = 0.802776 | DG = 1.848612 


Definitions. 
Ny Ny 2:3 КЕБІН 2-/3-М4 
AC-— -0 GF-—=0 ΕΜ. -0 GM- -0 ST-————— -0 
М, 3 3 3 3 
N. (2-./3 - 3) N4- | N52? + 12.N5 - 12 N4- / N37 .12.N5 12 N. N му. (м | N52412.N5- 1216 
1 14 №2 2 14 №2 2 1 Ко 14 № 2 2 
Рё HO ене = προς 25 


6 Nə: 12 Noy 12 /6:Ν2 


2 2 2 


GH -0 AB = 0 DG - -0 
мі | N52 12.N5 - 12- N.-N 2.N47.| 6.N5 « N52 Νο: | N52 « 12.N5- 12- 6 2.N47.| 6.N5 +N- Νο: | N52 « 12.N5- 12- 6 
552 cre. παπα ο ο ds [S 2 aap ἝΩ NJ ee 2u e 2 
вр-——“ о 1-0 BD - ——— se): AB ος ο ο ο κκ ου. И.) 


3.Ν 2 2 
2 9.N2 9.N2 


Unit. 
АС = 1 The curve AK is derived from the cube root figure as demonstrated. 
Given. Given AG and that GF equals one third of AG, for any AC is BD the square root of AB 
N. —4 multiplied by DG? 
1 Divide a segment twice such that the mean segment is the root of the extreems. 
060393B 
Descriptions, Exploring The Curve AK 
AG 
үс e AG 
= м. ӨЕ = = FM = /GF.(AG- GF) 
2 
| 2 2 | | 2 (АС 
GM := 4 GF + FM ST.-2.GM EN- | GM” - E 
ST- AG 
PS = — НО := {/ (AC + PS) (AG - AC + PS) cV 
12 2 |] 2 2 1 
CH:- HQ- ЕМ АН- АС - CH GH-- |(АС- AC) +CH 
AH? GH? 
AB := — DG:= —— ВО := AG-(AB+DG) | | | || |. N . 
AG AG 


T 
BD -/ AB.DG- 0 AB - 0.116204 BD = 0.267592 Рс = 0.616204 


Definitions. 
1 1 2 1 
ac- -о ar-l.o ғм-У2-0 өм-_1_ 0 ЕАС 
Ny 3 ν9 ГЕ 3 
2 2 
1 να 1 JN +12-N,-12 WES +12-нү-12-ну)-/3 
EN-——-0 Ρβ-|-----|-0 HQ--————— — —— -0 CH-—— — o 
J 12 3 2 (/12.М1 6-Ny 
N N,7+12-N,-12+6 7.N,—_/N,7+12-N,-12-6 № —_/N,7+12-N, 12:16 
ak (9 Ваа сн "201 ] 75e 1 1 ΕΞ τ 
AH = ао AB-— — ~ O 


6.N 6.N 6-Хі 
X 1 J 1 


7-N,- |[n,? «12.5, -12-6 нү? 12:8, -12- N) [2 (m? «6m, - 6) алу [212 84-12 
о  BD- ә: == = Liu μυς ως 


6-№1 3-Ny 3-Ny 


DG- 


0 


Unit is external. 


Given. 
AD := 2.17506 AB :- 3.14654 AC := 1.74732 


Two Triangles with а Common Side. 


060793A BD := 2.61333 CD := 1.38168 


Descriptions. 
Let the two triangles ABD and ACD be given. 


(AD +CD+AC).(-AD + CD + AC) (AD - CD + AC)(AD + CD - AC) 


CG := 
2.AD 
Given two triangles with a common side, find the difference between 
their free vertices from opposing sides. BH: (AD + АВ + ΒΡ) :(- ΑΡ + АВ + BD) (АО - AB + ВО) (AD + AB - BD) 
i 2.AD 
Greatest Disance: š 
Least Distance AD? + Ac? - cp? AD? + AB? - BD 
АС = ——————— AH := —— — 
2:ΑΡ 2:ΑΡ 
D 
СН = AH - AG 
2 2 
BC, := ү GH’ + (CG + BH) 
G 
B 


BC, = ү GH? + (BH - CG)” 


A A 


Definitions. 


1/2. |,/(AB + AD — BD) (АВ AD + ΒΡ) (AD ΑΒ + ΒΡ) (AB + AD + BD) -\/ (AC + AD - CD) (AC - AD + CD) (AD - AC + CD) (AC + AD + CD) .. 
- + АО“ AB? .АС2 + AB”. AD? + AC2.AD2 + АС2.Вр2 + Ар2.Вр2 + AB2.cCD2 + AD. cp? — gp?.cp? 3 
27 2.AD Е 


,/2. | АС2.Ар? + АС2.Вр? + AD? .Вр? + АВ?.Ср? + AD? ср? - BD? .ср? + AB2.AD2 - AD^ AB2.AC2 .. 
- + -V (AB + АР - BD) (AB - AD + BD) (AD - АВ + BD) (AB + AD + BD) -/ (AC + AD- CD) (AC ΑΡ: Ср) (ΑΡ АС. СР) (AC+AD+CD) — 
2” 2.AD — 


Unit 

AB:- 1 

Given. 

AD :- 2.17506 AC := 1.74732 Two Triangles with a Common Side. 
060793B 

BD := 2.61333 CD := 1.38168 
Descriptions. 


Let the two triangles ABD and ACD be given. (AD + CD + AC) -(-AD + CD + AC) · (Ар - CD + АС) (АО + CD - AC) 


CG := 
2.AD 
Given two triangles with a common side, find the difference between 
their free vertices from opposing sides. BH» (AD + BD - 1) (AD + BD + 1) (AD - BD + 1) (BD - AD + 1) 
i 2.AD 

Greatest Disance: Least Distance ΕΝ Ac? Е ср2 AD? +12 _ gp? 

AG := ------------- AH:= —— 

2.AD 2. AD 


D 
СН :- AH - AG 


BC, - \ GH? + (ca + вн)? 
BC, = ү GH? + (BH - CG)” 


A A 


Definitions. 


а гас UMEN Е: " 


Bë + /(1+AD - BD) (1 -- AD + BD) (AD- 1 + ΒΡ) . (1 + AD + ВО) . (АС + ΑΡ - CD) (AC -- Ар + CD) (AD - AC + CD) (AC + AD + CD) ^ 
. 2.AD = 


στ, ο шалта a um " 


Ec + —/ (14 AD - BD). (1 - AD + BD) (ΑΡ - 1+ BD) -(1+ AD + BD)(AC + AD- CD) (АС - AD + CD) (AD- AC + CD) (AC + AD + CD) i 
2” 2.AD EE 


2 


AB = 9.36083 cm 
AD = 5.09446 cm 
AC, = 4.34404. cm 
BD = 6.73584 cm 


BO, = 9.28248 cm 
BC, = 5.22560 cm 


e 
ж С.р = 2.63736 cm 
Unit = 1.00000 ra AG-3.71664 em (1^ AD BD = 0.82465 
XY - 0.24024 2 AH = 6.69425 em (1 AD)*BD = 1.17535 
X = 3.20765 я | ne i (AD-1)+BD = 0.26381 
Y = 13.35191 ` | Ap = 1.00000 1+AD+BD = 2.26381 
κι ΑΡ 

XY = 0.38041 7 — = 0.54423 (AC+AD)-CD = 0.72655 
X = 7.60821 A ізі (AC-AD)+CD = 0.20158 
Y = 20.00000 АС, (AD-AC)+CD = 0.36191 


AB = 1.00000 
AD = 0.54423 
AC = 0.46407 
CD = 0.28174 
BD = 0.71958 
AG = 0.39704 
AH = 0.71513 


(AD2+AC2)-CD2 


(AD2+1)-BD2 


Ар -AG = 0.00000 вс, = 0.99163 


-АН = 0.00000 ВС. = 0.55824 
2.AD 


—— = 0.46407 
AB 


BD 
— = 0.71958 
AB 


сір 
—— - 0.28174 
AB 


AG 
— = 0.39704 
AB 


AC+AD+CD = 1.29004 


(((((AC-AD)?+(AC-.BD)?)-AC?-AD*)+(AD-BD)?+(AD-CD)?)-(BD-CD)?)+AD2+CD? = 0.38355 


./((1+AD)-BD).((1-AD)+BD).((AD-1)+BD).(1+AD+BD)-((AC+AD)-CD)-((AC-AD)+CD)-((AD-AC)+CD)-(AC+AD+CD) = 0.19895 


/2 ../ ((((((AC-AD)?+(AC-BD)?)-AC2-AD*)+(AD-BD)?+(AD-CD)?)-(BD-CD)?)+AD2+CD?)+.,/((1+AD)-BD)-((1-AD)+BD)-((AD-1)+BD)-(1+AD+BD).((AC+AD)-CD).((AC-AD)+CD).((AD-AC)+CD).(AC+AD+CD) 
2.AD 

J2 ./((((KAC.AD)2+(AC.BD)2)-AC2-AD4)+(AD.BD)2+(AD.CD)2)-(BD.CD)2)+AD2+CD2)-./((1+AD)-BD)-((1-AD)+BD).((AD-1)+BD).(1+AD+BD).((AC+AD)-CD).((AC-AD)+CD).((AD-AC)+CD).(AC+AD+CD) 
2.AD 


-ВС = 0.00000 


-ВС = 0.00000 


Unit 

AB:- 1 

Given. 

AD :- 2.17506 AC := 1.74732 Two Triangles with a Common Side. 
060793C 

BD := 2.61333 CD := 1.38168 
Descriptions. 


Let the two triangles ABD and ACD be given. (AD + CD + AC) -(-AD + CD + AC) · (Ар - CD + АС) (АО + CD - AC) 


CG := 
2.AD 
Given two triangles with a common side, find the difference between 
their free vertices from opposing sides. BH» (AD + BD - 1) (AD + BD + 1) (AD - BD + 1) (BD - AD + 1) 
i 2.AD 

Greatest Disance: Least Distance ΕΝ Ac? Е ср2 AD? +12 _ gp? 

AG := ------------- AH:= —— 

2.AD 2. AD 


D 


BC, - \ GH? + (ca + вн)? 
BC, = ү GH? + (BH - CG)” 


A A 


Definitions. 


1/2. |ψ{1 AD- ΒΡ) (1 - AD + BD) (AD -1- BD) (13 AD + BD) ;/ (AC + AD - CD) (AC - AD + CD) (AD - AC + CD) (AC + AD + CD) .. 


- + AC?. AD? + AC2.BD2 — AC? Ар“ + AD? BD? + AD2.CD2 + AD? - pD2.cD2 + cp? ο 
27 2.AD = 


1/2. |АС2.Ар2:АС2.вр2- AC? AD + AD2.BD2 + AD2.CD2 + AD? - pD2.cCD2 + cp? .. 
- + —J/ (14 AD ΒΡ] (1 - AD + BD) (AD- 1 + BD) {1 + AD + BD) -/ (AC + AD - CD) . (AC - AD + CD) (AD АС + CD) (AC + AD + CD) қ 
2 2.AD dn 


2 


Unit 

АВ = 1 

Given. 

Z:= 10 U:= 5 
060793D 

У:= 2 W:-3 X := 7 
Descriptions. 


Let the two triangles ABD and ACD be given. 


Given two triangles with a common side, find the difference between 
their free vertices from opposing sides. 


U V W X 2 2 
АМ = — ΑΝ: — AO- — AP: Ё AD - «/ΑΝ΄ ΑΜ 
Ζ Ζ Ζ Ζ 
BN: ΑΒ. ΑΝ Вр:-,/ВМ2-АМ2  AC-- АР? ΑΟΖ 
c AD? + AB? - gp? 
DH:-AP-AD CD-- | рн? АО AG := 


(AD + BD - AB) (Ар - BD + AB) (ВО AD + AB) (Ар + AB + BD) 
2.AD 


BG := 


BJ := BG+AO БЕ: ВС-АО АН: AD+DH CJ:= AH- AG 


Two Triangles with a Common Side. 


Unit = 1.00000 
M = 0.50000 
U = 5.00000 

Z = 10.00000 


N = 0.20000 
У = 2.00000 


О = 0.30000 
W = 3.00000 


Р =0.70000 
Х = 7.00000 


АВ = 1.00000 
АС = 0.76158 
AD = 0.53852 
BD = 0.94340 
CD = 0.34070 
АС = 0.37139 


BG = 0.92848 
BJ = 1.22848 
ВЕ = 0.62848 
ВС = 1.27167 
ВЕ = 0.70920 


BC := 4 BJ? +CJ? BE - | BF? + CJ? . 
Definitions. 
2 
U x U2+V 
AM-—-0 AN-—=0 AO-—=0 АР-“-О AD- -0 
Ζ Ζ Ζ Ζ 
2 _2 2 2 2 _2 
Z v2.v?-2.v.z«z w?.x x-Ju2 v 
BN- 5-0 inei -0  AC- гө о 
Ζ Ζ Ζ 
2.\.2 U U.Z« W- | U^ « v? U.Z-W- υ ιν 
Арон 7— v ВЕ — -0 BJ-— О BF- 
2.Z2 4 U? +V? U7 + v? 2.\/ v^. v? 2./ u^. v? 
- аа -v.x). v?. v? .(w?.x?.z?) (v?.v?) 0 ЕН J (w? +x? σ2) (v2 . v2) 2.2 (02% М У Uv, 


z4| v? .v? Ζ. U? +V? 


Given any value N,, any other value, №, greater than twice the square root ої N, can be divided such 


that the resulting pair of values equals N,. 


Given. 

AB-—3 Given DE as a square, and some AD equal to or greater than twice the square root of DE, divide AD 
U into rectangluar roots of DE. 

AC:- 1 


060993A Rectangular Roots. 


Descriptions. 

AB 2 2 
DE--AC EO: 7  DO:-4|EO^-DE^ BD:-EO+DO 
AD: AB-BD  AD.BD-AC?-0 


Definitions. 


AB —./ AB? - 4. Ac? 
2 


AD -0 AD-O.381966 


2 2 
AB. AB -4-АС -о BD-2.618084 AD+BD=3 
2 


BD 


Pipe 


un & 
y 
AC^2 
` ΄ 
` ΄ 
ү 4 
aly, 
σ 
27% 
ΕΝ * 
΄ ` : 
v 5 
“11 


АВ 


в 
вр АВ 
кес AC? = 1.00000 
| BD = 2.61803 
АВ =3.00000 ABtVAB™4AC" ey 0.00000 
Ας = 1.00000 2 
(AB2-4-AC2 = 2.23607 
AB- /AB2-4.AC2 
ATL — = 0.38197 
2 
АВ+ /AB2-4-AC2 
— = 2.61803 


AB^2 


Unit. Given any value N,, any other value, №, greater than twice the square root of N, can be divided such 
АВ = 1 that the resulting pair of values equals N,. 
Given; Given DE as a square, and some AD equal to or greater than twice the square root of DE, divide AD 
Y := 20 into rectangluar roots of DE. 
X = 

060993B Rectangular Roots. 

Descriptions. 

x AB XY = 0.40000 
АС := Y DE:-AC EO- — X - 8.00000 
2 


Y - 20.00000 


DO:-4 ЕО2-рЕ?2 BD = ЕО+ РО AD = 0.20000 


AC = 0.40000 
AD: AB-BD  AD.BD-AC?-0 BD - 0.80000 
AB = 1.00000 


Definitions. Unit - 1.00000 | | | 
X X 1 Ү-./ү2-4.Х2 _ | ` | | 
AC->=0 DE->=0 ЕО-—=0 ο Y | 
Crane ese лк лл шкала πα за ила стол: ° 
Y+ /Y2-4.X2 | ! X 
— ыр = 0.00000 | 
2 2 ү+үү?-4.х | 
ро У -*% ο в -0 | 
2Y |—— аш | 
Y-Jv?-4.x? | 
AD- -0 | 
2.Y τ 
% 
v-/v?-4.xX? v. Y?-4x? 2 э 
і -AC^-0 ᾖἵ---Ασ-ο 


S 2 


062193A Pyramid of Ratios I 


Pyramid of Rations 1 


If you just draw the figure, and measure and compare 
the numbers, you start to see it. Now one should 
simply take it and all its treasures. 


Definitions for the unit we use 

for division. This will give usa 
[Hide Points Cardinal result. The buttons 
will put the Nl or 2 опа 
number, but you have to 
define its actual ratio to the 


figure. 
AC = 16.40759 cm 
Unit = 1.00000 AF = 6.56304 cm 
x = 0.40000 (N,-N2-N2)*1 
— = 2.50000 
Y = 0.30000 М, 


01 = 2.32038 cm 
ON, = 9.28153 cm 


ON, = 6.96115 cm (М№;-№-№)+1 АС 
-Ү де =0.00000 


АС 
— - 2.50000 
AF 


o 


ΕΡΕ ΟΕΕ 


| pes pe | psp pe eg == = 
НЕШЕНІСЕЗЕСІСІСІС 


ON, Ni 
— — = 4.00000 

BF - 19.13437 cm 
Мі = 4.00000 EF = 3.18906 cm 
ON2 BF А 
— = 3.00000 — = 6.00000 
01 EF 
№2 = 3.00000 ΝΙΝ 

= 6.00000 
Ν2-1 
М1.М2 ВЕ 


-— = 0.00000 
№-1 EF 


Unit. 


Given. 


Pyramid of Ratios I 


Divide AB by N1 then divide CD by 


062193B N2, what are BF/EF and AC/AF? 
Descriptions. 
Definitions. 
N1:-3 N2:-5 £§:=1.. N2 6 = 
1 
АВ АВ 
АВ - 1 АП: — AL:= — 2 
№1 2 S 
AB? 4 
DL: AL-AD АС- |--- 
2 5 
CL: AL CD:=./DL?7+cL? 
CD.$ ΡΙ,.ΡΕ5 CL-DK; 
DE; := ——— K5 := ———— AK5:= AD+DK 5 ВК:= AB- AK; = EK; := ———— 
N2 CD DL 
2 2 AL-DK; АС.ОК; 
BE; := «| (EKs)~ + (BKs) HK; := BHg = BK3+HK3 EHš:= —pr ` 
ЕН; АВ ВЕҙ-АВ 
АЕ := —— BF 5 := ------ ЕЕ; := ВЕ; - ВЕ 
вн; вн; 
BF 
ifl EF, ὅ 0|- , N1.N2 Ac _ (N1-1).N2+8 
, EF , if №2 kasi ὃ 5 : = АҒ; Е: = 
№2 —5 М1.5 
3.75 3.75 3.666667 3.666667 
5 5 2 2 
7.5 7.5 1.444444 1.444444 
15 15 1.166667 1.166667 
0 0 1 1 


с 
“ы 
F 
E 
A HGD K L B 


This was my original write up, long ago, and it takes advantage of 
some functions of Mathcad. For the final product of The Delian Quest, 
it will become a series of demonstrations. However, the root figure 
does not change, nor what it does. 


I never had Geometry in school, nor did I ever do well in algebra 
because like everything else, those who teach it really do not know 
what in the hell they are doing. Too much mythology, and too much 
insistence on traditional carping. I am a simple person and I like 
things simple, honest, and organized. 


Q 2 Unit. 
AB:- 1 
Pyramid of Ratios I 


Given. 
Нун Divide AB by N, then divide CD by C 
Ν2 = 2 N,, what are BF/EF and AC/AF? А 
062193C 
Descriptions. 
AB AB 
Αρ-π-  AL- АС J/2.AL7 CL- AL РІ З AL- AD 
1 
2 2 CD CL.DE DL.EK 
CD := J DL“ + CL DE:- — = . 
No CD CL 
AK:- AD« DK  BK:- AB-AK ВЕ - | BK? + EK? | 
А 
AL.EK AC.EK ЕН.АВ 
HK -- BH:- BK- HK EH: — —  AF- ——— 
CL CL BH 
BE.AB 
ВЕ - EF - BF - BE 
BH 
= ы ac 1.75 ср 2 ыты 
ЕЕ АЕ DE на 9 
Definitions. 


(N,-N2-N5)*1 
—I = 1.49057 


N 
АС Nj, Ν2-Νρ-1 Š i 
AF М1 0.00000 AC (NiNzN2)1 
AF М, 
BF Nj, N2 


062193D Pyramid of Ratios I 


Just the fact that one is 
working with four names in the 
equation tells me that I have 
two different things using two 
different systems of 
measurement, each one 
bringing itself into the equation 
as it is. 


The buttons on the macro are divided into two columns, one for the number of divisions I want for a given unit, and the other a 
particular point in that range. This means that if I set the points equal to what I am working with, I do not have to draw anything further 
to play with the line to examine it. Thus, althoght N1 and N2 are working with two different lengths of line, one always constant and the 
other variable, it is transparent in the the equation. We are dividing each of them in a Cardinal fashion, just rendering an arithmetic 
name for its point in a ratio of that particular line. And, this allows me to write up the equations for the figure which reduce, in the end, 
to w, x, y and z and always giving an exact answer no matter what original system of measurement one started with, inches, meters, or 
pixels, or even mystical particals of quantum dust. A thing, is a thing, is a thing, which is always independent of any convention of 
names and what one is looking for, is a simple, universal method of notation without using Einstein's rubbrer bands and crazy glue. 


= 
У 
00 


ει “> 

Е- 

F>] 

Y -> 4] X->3 

ү>6| [>s 

Y -> 7] Χ-»6 
| 


= 
ν 
Ὁ 


|» 
“|у 
“ЛЕ 


м 
Y 
Ὁ 


< 
Y 
= 
° 


< 
v| v 
M =: 
μα © 


Y -> 13 Е > 12 
Y -> 16 Х->15 
Ү -> 18 Х->17 

Е > 20 


Ү-> 1 


Pyramid of Ratios І 


Y->2 


р 


У -> З 


Y > 4 


Ë 


X -» 8 


Ү->5 


> 4 


Ү->6 


В 


-> Б 


Y -> 7 


-> 6 


Ү->8 


Ë 


т 


У -> 9 


X -> 8 


X -> 9 


-> 11 


Е 


Х -> 10 


< 
' 

M 
= 
ы 


-> 11 


У -> 13 


і 


X -> 12 


= 
Y 
= 
A 


X -> 13 


=> db 


Ë 


-> 14 


< 
Y 
= 
ο 


X -> 15 


< 

Y 

= 
LN] 


X -> 16 


< 
' 

v 
= 
œ 


X -> 17 


Y -> 19 


і 


X -> 18 


Y -> 20 


X -> 19 


X -> 20 


ΠΠ 


Show Points 


(Ni -N2-N2)* 1 


- 1.53333 
Ni 
X.(W-Z)+Y.Z 
— = 1.53333 
Y.W 
c 
— = 1.53333 
F 
ΝΙΝΟ 
= 12.50000 
№2-1 
YZ Unit - 1.00000 
X(Z-W) 12.50000 х. 4.00000 
BF Y - 20.00000 
тр 7 12:50000 
— = 5.00000 
АС = 7.80151 ст 
АЕ = 5.08794 ст №, = 5.00000 
ВЕ = 8.25996 ст W = 6.00000 
EF = 0.66080 cm 2 = 10.00000 
2 
— = 1.66667 
W 


№2 = 1.66667 


Y 2 Unit. 


АВ = 1 Pyramid of Ratios I 
dien. Divide AB by N, then divide CD by 
Wis N> what are BF/EF and AC/AF? 
Х:-4 
062193E Ү:- 20 
2:- 10 
Descriptions. 
Y Z 
М1 = х No = W | 
AB AB Г 2 А 
Ар :- N. AL :- > AC := 2.AL? CL:= AL DL:= AL- AD 
1 
2 2 CD CL.DE DL.EK 
CD := 4 DL +CL DE := — EK = --- DK = ——— 
No CD CL 
(№1-№2-№2)+1 
—_TTH 1.53333 
[our 2 Ni 
АК := AD + DK BK:= AB- AK ВЕ- BK ΕΚ X.(W-Z)+Y.Z 
— YW ο = 1.53333 
ΑΙ. ЕК ΑΟ. ΕΚ EH ΑΕ 
HK - BH = ВК + НК EH = ————  AF:- ——— AC 
CL CL BH А Т 1.53333 
BE -AB N:i:No 
BF:- ----- EF:-BF-BE 171 = 12.50000 
ВН 2 
Unit = 1.00000 
X(Z-W) 12.50000 х. 4.00000 
LUN 12.5 Ber 1.533333 CD BF Y - 20.00000 
ΕΕ AF `` —— - 1.666667 тр 7 1250000 
DE — = 5.00000 
AC = 7.80151 cm 
AF = 5.08794 cm Мі = 5.00000 
BF = 8.25996 cm W = 6.00000 
EF = 0.66080 cm Z = 10.00000 
Ζ 
— = 1.66667 
W 


№2 = 1.66667 


Definitions. 


AC X(W-Z)«Y.Z 0 ВЕ Y.Z 


AF YW. EF X(Z-W) κ 
N,-~=0 N-2-0 Ap-Z o AL-~=0 ac--l..o 
l x 2 w Y 2 Ja 
1 Y-2.X J2.x?-2.x v. v? ам 2.x? -2.x. v « y? 
66-250 Di ως ο ος ως ур s 909. 
2 2-Ү ,/2-Y 2.У.2 
W W-(Y-2.X) [W-(Y-2.X)«-2-X Z] 
EK-— -0 κ “ет. ΑΚ — ——— 9 BK- 
2.7 2.Y.Z 2.Y.Z 
\/2.(х -v)?.z? ами -x) (2x - Y). zw? (2.x? - 2.x v +Y?) W 
БЕ o vae зеет ет = m Tu dicc 
4/2.Ү.7 2.2 


W-X-X-Z+Y-Z 


ΠΡΙ m /2-W-Y 


BH 0 Ен-У -0 Se 
YZ 2.Z 2.(W.X X.Z+Y.Z) 
" ан (ax? -2.x.v « v?) «4. z?. (x v)? «4-w.z (x У) (v -2-x) E 
2.(W.X-X.Z-Y.Z) i 
ЕН х(ч-2)-/2.ч2.(2.х2-2.х.ү-ү2),4.22(х-ү)2,44.2(Х-Ү)(Ұ-2-х) б 


2.Y.Z.(X.Z -W.X - Y.Z) 


2. (W.X+Y-Z) -(W.Y+-2.X.Z) _ 


Unit = 1.00000 
X = 4.00000 
Y = 20.00000 


N, = 5.00000 
W - 6.00000 
Z - 10.00000 
Z 
— - 1.66667 
w 

Мә = 1.66667 


(N1:N2-N2)+1 
Nı 
X.(W-Z)+¥-Z 


= 1.53333 


= 1.53333 


2 
= 12.50000 
№2-1 


Y.Z 
X.(Z-W) 


= 12.50000 


BF 
— = 12.50000 
EF 


AC = 5.78095 cm 
AF = 3.77019 cm 
BF = 6.12067 cm 
EF = 0.48965 cm 


Y O Given. 


Νι- 5 АВ:= Ny Describe A Circle About a Triangle 


N5:-6 ВС:= № Given the difference between three поп-соШпеаг 
Мо -4Ф AC-N points, find the radius ої the circle that 
062793A 3 3 circumscribes them. 


Descriptions. 
A := (AB + AC > BC). (AB- ВС > AC) (ВС + АС > АВ) NOT(X):= Х-%:-0. 2 


AB AE? ВЕ? 
ВК:= -- АЕ: AC ВЕ: BC AG - —— BJ:= —— 
2 AB AB 
GJ 
GJ := AB-(AG-BJ) HJ-- T BH := BJ + HJ 
2 2 BC BC.BK 
CH:-4 BC - ВН BN:- — ВМ- 
2 BH 
BH. MN 2 2 
MN:- BM-BN DN- ——— BD - BN + DN 
CH 
Definitions. 
radius - if (^ , BD, 0) imaginary radius := if (МОТ (А) , BD, 0) 


radius = 3.375412 
The construction is independent of the 
imaginary radius = 0 side one starts with. 


А-1 


5: -Sa -S 
1; 25 “3; 


і = = С 
S, +S, -S4 . 1-81 +Š, +52 : |5, -Sə +$2 . IS. -5,-5 
BC AB AC J l 25 354 71 72, % 1 72, 78,71; 25 “8; 


The name of the Radius in terms of the givens. 


RT = (3.375412 3.375412 3.375412) The equation is a statement in regard to the relationship between each side of a triangle. 


N1 мз Νο” 
BK- — =0 АЕ - 3-0 ВЕ- Nə = 0 AG - —— = 0 BJ- ——-0 
2 Ny Ny 
2 2 2 2 2 2 2 2 2 
М1 - М2 -N3 ΝΙ - М2 - N3 ΝΙ + №2 - N3 
GJ — — — = HJ — ————— ———-0 BH- -----------------Ὦ 


“Ге ++) ((N1-N2)+Na)-((N2-N1)* Na): (N: ΑΝ.) ΝΟ) 


-BD = 0.00000 in. 


AB = 4.03775 in. 
BC - 3.20102 in. 
AC = 1.55963 in. 
BD - 2.16667 in. 


Νι = 4.03775 in. 
Мә = 3.20102 in. 
Ns = 1.55963 in. 


xo WO ZO 
---- = 1.35962 — = 1.35962 ἐκείν τι 
01 01 01 1.35962 


X - 1.35962 XO = 1.18110 in. 
M = 1.35962 WO = 1.18110 in. 01 - 0.86870 in. 
X-M - 0.00000 ZO = 1.18110 in. OZ - 1.18110 in. 


PO = 1.18110 in. 
TR = 1.18110 in. 


$1 = 1.55042 | 
82 = 2.69740 | й = | 
5з = 2.41211 А = 10:08768 81:52:54-Α = 0.00000 2, τ - 
51-82-53 f й | 


по М = 0.00000 
J/s 1192189 -/(32+$з)-31 „KS 1*83)-S2 «в 1+82)-8з 


/ c B 
B = 6.65993 (S1+S2+S3)-B = 0.00000 | | | 
C - 2.58068 /81+82+8з-С = 0.00000 | 
D ; 
D - 3.55909 (S2+S3)-S1-D = 0.00000 | й 


E = 1.88655 /(S2*S3)-Si -E - 0.00000 


F - 1.26512 (S1*S3)-S2-F = 0.00000 


G = 1.12478 ,/(S1+83)-S2-G = 0.00000 


H = 1.83571 (S1+S2)-S3-H = 0.00000 
J = 1.35489 (S1*S2)-S5-J = 0.00000 


K = 7.41948 


Unit. 
ABI Describe A Circle About a Triangle 
Given. 
W:-4 Ү:- З 
Unit = 1.00000 Given the difference between three 
062793B = 8 
еә ains X/W - 2.50000 е поп-соШпеаг points, find the radius of the 
Descriptions. W = 4.00000 i αμα a circle that circumscribes them. 
X - 10.00000 ` 
W Y 2 2 | 
АН = — CH:=— AC-4AH^«CH^ BH:- ΑΒ. AH Ζ/Υ = 3.83333 | 
x 2 Y = 3.00000 | 
2 2 _ AB - Е Z = 10.00000 
BC:= BH’ ΟΣΗ BK:= - АЕ-АС BF:= ВС 22 
№ = 3.33333 
AE? ВЕ? 
AG: —— BJ: —— _ _ GJ 
АВ АВ GJ:= AB-(AG+BJ) НЈ:- ES 
BC BC.BK BH.MN 
BN:= — ΕΜ: — — MN- BM-BN DN:= — — 
2 BH CH 
BD := | BN? + DN 
Definitions. 
W Y J| w?.z? + x2 y? X-W 
AH-— -0 CH-—=0 AC- -0 BH-— —=0 
x Ζ X-Z 
J| w.-z?.(w οκ) «x? (v? +z?) 1 (2.22, x? . y? J| w.-z2.(w - 2.x) + x? (v? +z?) 
BC--—————— ^ C“ ϱ BK-. ας Ὁ —————-0 вв ο Од 
X-Z 2 X-Z X-Z 
w?.z22.x?.y? w.z?.(w ах) x? (v2 +22) 2.(w.x.z? w?.z? x?.y?) (м.х.22-ч2.22 х2.ү2) 
х2.2 х?.2 х?.2 х?.2 
J| w-z2.(w - 2.х) «x? (v? +z?) / x? (v? +22) +зу.22.(у - 2.x) зу. w.z?.(w -2.xj x? (v? , 22) 
BN- το τσ о м 
2.X.Z 2.Z.(X - W) 2.X.Z.(X - W) 
- зу w-z?.(w -2.x) + x?.|v? +22) "T J(w?.z? + x?.y?).(w?.z? -2.w.x z? . x? y? . x? z2) А 


2.х2.ү 2.X?.Y .Z 


Giving any side of a triangle as unity, then each 
of the remaing two sides are named as the 
2 2 algebraic names assigned to A and B like such: 


Y w-Z?w-23)«x? (v? +22) 
B=- xz 


$:20.2 The result is independent of the side one starts assignes to unity 


1 A B 
81 := А 52 - В S3 := 1 
B 1 A 
S; 5» S 
15 25 “3; 


к ы ------ 
5. +S, +52 . 1-81 +85 +52 . 151 -Sə +$2 . IS. +85 -S 
J ls 25 354 ls 72, % l 72, δρ 1 25 “8; 


The Arithmetic name of the Radius in terms of the givens. 


Rs = 

0.559017 
0.559017 
0.559017 


BD = 0.559017 


The only time this process fails in in the Mythological Great 
Circle, which Shamen (sic) claim isa line. The real 

significance of the Great Circle is that in looking forward to 
one's fature, these people actually end up where they started. I 
believe Dodson called it a Caucus Race of which he had plenty 
of experience. It is a whole lot more flattering to claim we 
have moved when all we did is stand still. the Couch Potato 
Philosopher. 


 /(W2.Z2+x2.Y2).((W 2.Z2-2.W .X.Z2)+X2.Y2+x2.Z2) 


= 1.02148 
2.Х2Ү2 
 /(W2.Z2+x2.Y2).((W22.Z2-2.W.X.Z2)+X2.Y2+xX2.Z2) вр 
——n —— < n A|—a—S-FU — = 0.00000 
2.X2YZ AB 
BD - 10.36188 cm 
AB = 10.14400 cm D 


BD 
— = 1.02148 
AB 


Unit = 1.000Q0 
X/W = 0.75000 


W = 4.00000 
x = 3.00000 
Z/Y = 3.33333 
Y = 3.00000 

Z = 10.00000 
N, = 0.75000 
№2 = 3.33333 


АВ = 10.14400 ст 
АС = 13.86347 ст 


АС 
— - 1.36667 
AB 


Pyramid of Ratios II 


Unit. 
АВ := 1 АВ is divided by N, and АС and BD is 
Given divided Бу Ν., what are EG/FG and 
ina Back in the day, I used to write shit up like CD/DF? 
М1 = 3 this, but then I forgot just what in the hell I : 
071593A М. 5 was doing, so, I had to invent other ways to 
2^ write these up and to understand them. 
Descriptions. δ-1.Ν 
ато .. 2 
AB AB2 вр.5 АС-5 
AD := — АС:= | — BD := AB- AD DE;:- —— АС; = —— 
N; 2 N^ N^ 
(AGs) 2 
АЕ; := AD + ОЕ; АН; := 2 GH;:- АН; ЕН;:- AEšs- АН; 
2 
2 2 АВ АС 
EG; := /(EHs) + (GH)  AL:- - DL=AL-AD  CL- | 
DL-GH5 нка DE; ан; DE5 
ΗΚ; - ———— ЕКҚ;:- ЕНұ+ НК РЫ: —————— ЕЈ = ——— 
CL ЕК; ЕК; 
ЕС DE; 
ре; := «| (DJs)? +(Е45)? ЕР- "ек; = 165 EGš- ВР 
CD := ү cL? + pL? 
if| 6, ——,0 = if N05. 4. 0 E if ЕС, —— ,0| = M N2-5,— δ Y = 
б ШІ [82 (νι 1) M UNE 
15 Г 45] 1.5 1.5 
4.375 4.375 2.333333 2.333333 
2.222222 2.222222 4 4 
1.40625 1.40625 9 9 
1 1 0 0 


S 2 Unit Pyramid of Ratios II С 
АВ := 1 АВ is divided by N, and АС and BD is 
Given. When I got to this point, I thought I divided by М>, what are EG/FG and 
N) =3 had the bull gonads, but, I was not CD/DF? 
satisfied. 
071593B Νο -- 5 
Descriptions. 
AB AB2 AB | 
AD:- — АС:- |—— BD:=AB-AD AL:- — 
Ny 2 2 
BD AC AG? A K H D J L E 
DE:- — AG - — АЕ - Ар + DE АН = | —— 
N N 2 
2 2 
C 
GH:= AH ЕН:-АЕ-АН ЕС - /EH2 GH2 DL:= AL- AD 
DL.AH G 
CL := AL HK := EK := EH + HK 
AL М, = 2.32900 : 
№ = 1.65606 
в“ er- EG DE о. EG EF Чишш бб 
` ЕК ` ЕК U Ni aen 0 
N num B 
a = 1.65606 A а, D ГЕ | 
GH.DE 2 2 2 -12 N2 aem | ЖЕ | | 
FJ = = CD = CL + DL DF = DJ + FJ | I I І | | 
ЕК | | od 1 | | 
| 1 М. деп неп | Nonum Ninum | 
ЕС CD | 
— = 1 — = 15 | 
FG DF | 
Definitions. 
N5+N,-2 N57 .N,.N5-2.N 
2 1 2 1 72 2 
р ml — 1 5 
— = 3.02573 NÉ *7 —— .—— = 0.00000 
N5«N4-2 Νο -N,-.N4-2.N Fe : FG №1 
EG 2 1 CD 2 172 “5—2 N2?*N,-N5)-2. N 24 N.- N»)-2- 
-0 но CD _ 2.47357 N 2.47357 CD (GUNN) 2 N 


FG — N5-1 DF N.-1 DF N;-1 DF Νι-1 Шашын 


S 2 


Unit. 
АВ := 1 Pyramid of Ratios II 
Given. What we have, is a way to understand how to 
W-3 write something, which shows a very intimate 
X — 10 account of the ratios which, if we stop to think 
071593C С about it, we had set all along. Ме аге learning the 
Y:-8 results of our own behavior applied to 
Descriptions. Z:- 20 information. 
2 
Z AB AB 
№: := — Nə: = AD- — C:= | —— Вр - AB- AD 
AB BD AC AG? 
AL:- — DE = —— AG - —— AE:=AD+DE AH- | —— 
Nə Nə 2 


GH:- АН ЕН:-АЕ-АН EG - /EH?«GH? DL:- ΑΙ AD 


CL:= AL HK := “АП ЕК:- EH +HK DJ: 


EF 


DL.AH HK.DE 
EK 


_ EG.DE GH.DE 


FG:= EG- EF FJ - 


EK EK 


CD := <| CL? +DL? рез .JJDJ2: Fu? 


2 
EG Να, ο |№ Міо 2M2) o 
FG — N5-1 DF N,-1 
Definitions. 
x Ζ W 1 (X - W) 
Мү-—=0 Nó---0 AD---0 АС----0 BD--— — -0 
W Y x J2 x 
Υ.(Χ- W) J2.Y М (2-У) +Х.У Y 
А,---0 DE-———— -0 AG- -0 AE-——-————— -0 AH-——=0 
X-Z 2.7 X-Z 2.Z 
Y 2.W.(Z-Y) + X.Y | v?.x? алу (2-Х + 2.W2.(y -z)? 
GH-——-0 επ----------ο кє = ы ----..-ϱ 
2.Z 2.Х.2 /2.х.2 
(X - 2.W) 


Y(X-2:W) ` (w.2-2.W.Y-X Y) _ 


1 
=O CL-—-0 HK- EK 


2.Х 2 2.Х.2 X-Z 


Unit = 1.00000 G 
W/X = 0.30000 
W = 3.00000 
X/W = 3.33333 ê | - = | 
М, = 3.33333 ! | 
Ү/2- 04000: Н sss M 4 
Y = 8.00000 | N, 1 
Z = 20.00000 | | 
Z/Y = 2.50000 | | 
Мг = 2.50000 e----------- и ж----------- - 
№ 
EG = 3.62887 cm CD = 4.55082 ст 
ЕС = 1.41999 ст ОЕ = 1.10803 сш 
G 

— = 2.55556 — = 4.10714 

FG 

(№:+№2)-2 (М22-М1-Мә)-2-Мә 

= 2.55556 ------------4.10714 
М2-1 М1-1 
2.W ҮМ .2-Х-Ү Z-(2-W-Y-W-Z-X-Y) 
——————— = 2.55556 ———O-- = 4.10714 


W.(Y-Z) 


Y2.(W-X) 


DJ 


EF 


FG 


3 2 e 
2.Z.(W.Z—2.W.Y +X.Y) 


CD - 


DF 


EG 
FG 


Y2.(W -x).(X -2.W) 


ПРЕ А 2 (2.W.Y-W.Z-X Y) | 


у (x - w) /2.x?.y? .4.w?.(v -z)? -4.W.X-Y.(Y - Z) i 


2.X.Z.(W.Z-2.W.Y - X Y) 


W.(Z - Y) / 2.X?.Y? «4.w?.(v -z)? -4.W.X-Y У - Z) I 


2.X.Z.(W.Z-2.W.Y - X Y) 


v? (X - w) 


ам? -2.w.x + x? » 


Мах 


J/2-X.Z.(W.Z-2. W.Y - X Y) 


2.W.Y-W.Z-X.Y 
(Y-Z)-W i 


CD 


DF 


y? (хом) ./2.w? -2.w .x . x? i 


| 


Z.(2.W.Y-W.Z-X Y) 


v?.(W - X) 


0 


0 


Е 


Unit = 1.00000 G 
W/X = 0.30000 
W = 3.00000 


X/W = 3.33333 ^ 


М, = 3.33333 = É 
Ү/2 = 064000: 0 To EN ц 
Y = 8.00000 | N, 1 
z = 20.00000 | | 
2/Ү = 2.50000 . | 
М = 2.50000 — - ----------------- +----------- E 
N2 
EG = 3.62887 cm CD = 4.55082 cm 
FG = 1.41999 cm DF = 1.10803 cm 
— = 2.55556 — = 4.10714 
(№:+№2)-2 (М22-М1-Мә)-2-Мә 
= 2.55556 ------------4.10714 
М2-1 М1-1 
2.W .Y-W .Z-X.Y Z-(2:W-Y-W-Z-X-Y) 
— = 2.55556 — —— — — ——- = 4.10714 
W.(Y-Z) Y2.(W-X) 


Pyramid of Ratios III 


АВ := 1 
Given Dividing DC into a ratio provides what in 
terms of BE /BF and AF/CF? 
N := 6 
4-1. N 
072593A 
Descriptions. 
AB BD? ср.5 
AD:- —  BD:-AD CD:= BD BC:- |—— DEs:= —— 
2 2 N 
2 2 ВО.АВ ОЕ; .АВ 
ВЕ :=-/ВО + (DE) ВЕ. := “ВЕ; AF5 := ------- ЕЕ;:- ВЕ5- BE; 
Š 
ΡΕΣδ EF; 
EG = — = Об (EF;)?-(EG;? DG: DE-EG οας:- CD- DG; 
Š 


CF5 := «| (FG)? + (ca;)? 


2 
B +1 
N BE BF 2 AF . 
2 ВЕ; ВЕ; ( 5 CF; N-5 


0.513889 TEES σος 0.282843 
0.555556 0.555556 18 | 1945946] 0.707 0.707107 

0.625 ο. T T 1.414214 
С 0.722222 1.384615 1.6 ΕΠ 
AG 0.847222 1.180328 1.384615 b 


1 


1 


1.180328 


1 


2 Unit. 


АВ = 1 
Given. 
N:= 5 
072593B 
Descriptions. 


AB CD 2 2 
dE РЕ κ ВЕ := 4 CD -DE 


CD (DG - DE) 2 2 
CG := CD- DG FG := ^ ΡΕ | СЕ := FG + CG 


Definitions. 

BE N?.1 

—— - 0.52 - 0.52 

BF 2.N 

AF 2 

— = 0.353553 V2 _ 0.353553 
CF κι 

BE М2+1 AF V2 | 

BF 2,2 CF N-1 


Pyramid of Ratios III 


Dividing DC into a ratio provides what in 
terms of BE/BF and AF/CF? 


BE - 1.75445 in. 
BF - 3.15797 in. 


BE 
— = 0.55556 
BF 


N2+1 BE 


2.N2 BF 


= 0.00000 


AF = 1.05271 in. 
CF = 1.48864 in. 


AF 
— = 0.70716 
CF 


Ja АЕ 
N- 


-— = 0.00000 
1 CF 


Unit. 
ΑΒ - 1 
Given. 
Y := 20 
X = 4 
072593C 
Descriptions. 
Y AB CD 2 2 
М=— CD= DE--— BE -4CD^.DE 
x 2 N 
CD.AB DE.BF DE.BF 
BE CD BE 
CD (DG - DE) 2 2 
CG- ορ ρα  FG:--— — CF = || FG* CG 
DE 
BE М2+1 AF ν | 
BF 2,2 CF N-1 
Definitions. 
2 2 
Y JX? -+Y 
N-—-0 ο- DE-— -0  BE- — - 
X 2 2.Y 2.Y 
Y X-Y 
BF-—— —— -0 AF- -0 DG-— — =0 
х2 y? х2 y? Χ΄ +Y 
с (x-y)? о re 200050) 
2х2.ү2) 2х2,ү2) 
(Y — X) 
CF- = 0 
24x? + v? 
BE x?^.y? AF у2х ς 


Pyramid of Ratios III 


C 


A D B 


Dividing DC into a ratio provides what in 
terms of BE/BF and AF/CF? 


Unit = 1.00000 
X = 4.00000 

Y = 20.00000 
X/Y = 0.20000 
Y/X = 5.00000 
N = 5.00000 
N2+1 


BE = 4.78390 cm 
BF = 9.19981 cm 


BE 
—— = 0.52000 
BF 


AF - 1.83996 cm 
CF = 5.20420 cm 
X2«Y? 


2. Y? 
Jax 
Y-X 


= 0.52000 


= 0.35355 


Gruntwork I on the Delian Solution 


Unit. 
BH := 1 
Given. Does (AB? x AH)1/3 = AC 
N:=5 and (AB x AH2)1/3 = AE? 
110693A 
K 
Descriptions. | ||| Ὠκκκς,,,,,,. τ..." πὶ 
BH BF 
BF := —  BD- — ОН: BH- BD 
2 N 
BD.BH A 
DK:=./BD-DH JO:= BH- DK BC = — © 
DH.BH 
BG :- BH - BC ЕН = — o ВЕ =ВН-ЕН EG = EH - BC 
СМ-ЕН 
см:-,/2.в62  Ho- |/ 2-BH” но = а” OQ - HQ - HO 
OQ — — ш 
А АС := АВ ΒΟ АЕ := АВ + BE АН := АВ + ВН сао 
= 477% 
ы > 
3 3 
(AB?.AH) -AC-0 (AB.AH2)  -AE- 0 
Definitions. 
1 1 (2-N - 1) 2.N-1 
BF-—-0 BD-——-0  DH--— ——-0 DK-~ —- -0 Q 
2 2.N 2.N (2-М) 
(2.N+./2.N-1) 1 (2.N+./2-N_1-1) 
jg 5,5 c op ве Bi. y em rr 
2.N 2.N -/2.N- 1 2.N -/2.N- 1 
2.N- 1 J2-N—-1+1 2.(N- 1 
τῆ... ON o πε. 2-11 , EG- ( μου 
2.N 44 /2-.N- 1 2.N 4 /2-N-1 2.N 4 /2-N-1 


ом / EHE СЫ) BELH o HO-./2=0 


S 2 


М, 


V2.(2.N-1).(2.N+/2-N-1-1) 


š = 0 
° 2-(Ν- 1)-(2.N+./2-N-1) 

| | | 
ΜΝ 2./2.:N-1«(2.:N-1)? -2.N-V2-N-1+1| ` 


2-(N-1)-(2-.N+./2-N- 1) 


В 
2 
2.N+(2.N- 1)“ - 1 
АЕ === c. cn 


2-(N-1)-(2-N+,/2-N-1) 
m | 
(2.N- 127 -4.N«4.N?.1 


2.N-1(2.N./2.N-1) ` 


AH - 


Fu 1-(2.М-1) 


2 
(2.N+./2-N-1).(2-N - 2) 


AC - 


Банан 


о 


p й 


3 


eg eee 
2.(N - 1) (2.N «4/2. N 1) 


- 0 


BF = 1.37917 іп. 
BD = 0.65310 іп. 


BF 
— = 2.11173 
BD 


М = 2.11173 
ВН = 2.75833 in. 
АЕ = 1.85725 in. 


2.(N-1)-(2.N+ /2.N-1) 


μι πώ a) 


-AE = 0.00000 in. 


Gruntwork I on the Delian Solution 


Unit. 
BH:- 1 
Given. : T 
ν.. 20 Does (AB^ x AH) - AC 
110693B X 13 and (AB x АН2)1/3 = AE? 
Descriptions. 
BH Y-X 
ВЕ := а. Вр := DE ΡΗ:- BH- BD ΡΚ:- /ΒΡ.ΡΗ JO:= BH+DK 
BD.BH DH -BH 
BC:- ——— BG:= BH-BC EH:= —— — ВЕ:=ВН-ЕН EG:= EH- BC 
JO JO 
GM.EH 
GM -42.BG2?  Ho- || 2-BH” HQ = — OQ - HQ - HO 
OQ 
АВ = — АС := AB + BC AE = AB + BE АН := АВ + BH 
2 
13 1 1 
BF AH ( 2 )° ( 2) 3 
BD” 2.857143 ABT 10.235849 |АВ" АН) -АС-О  |AB.AH -АЕ-0 


Definitions. 
Y-X X+¥ y? x? 
BF---0 BD-——--0 DH- -0  DK- -0 
2.Y 2.Y 2.Y 
2. Y Y^-x? Y-X x Y+ /y2 x? 
IO uu 9 BC - —— "nno BG —-—— = 
i 2.y +. ./ Y^ - x? 2.Y4J Y^ - x? 
XY (хау v?-x?. (x - v? 
ЕН ο BE--——— 22 о κα ы 


х? +3.ү2 


2.x о 
2.y +J Y? - x? 


ως Yale Y x?) о mo уа о но Укун vt x!) ο (к-ү}(х-ү-/ү?-х°| va 


(a.v. / 2 χα) 2.xla.v 4 v? - x2) 


- x -v)(x-v- v? - x2) P ... ү-х)(х+ү+/ү?-х?) I 
2.x la v. / v? - x2) 2х la v. / v? - x2) 


-0 κε Rm? x vox] ан _ ασ cere fh x) 
2.xla v «| v? χα) 


Unit - 1.00000 
XY - 0.60000 
X - 12.00000 
Y - 20.00000 
DH - 0.80000 


AB = 1.39471 cm 
АН = 11.15771 с 


AH 
—— - 8.00000 
AB 


BD - 1.95260 cm 
BH - 9.76300 cm 


BH 
—— - 5.00000 
BD 


= 0 


2.xla.v «4| v? - x2) 


-0 


ты 2.xla.v 4 v? κα 


Unit. 
ВН - 1 
Given. 
М1 = 5 
110993А 
Descriptions. 
BH BH 
BG := — F:- — BL:= CF СОР: BG 
2 М1 
BL 
BK := a BD := BK МР:= BD СМ: СР- МР ЕМ: BL 
СЕ := ./GN*_EN* CE: BD  BC:= BG-(GE+CE) 
GH := BG EF := BD ЕН: GH + GE - EF FQ := FH 
МО -FQ 
FO := BL ОО := FQ -IMO := CF AF — "оо АС:- AF- CF 


AH:- АЕ+ FH AB :- AH - BH 


Q| = 
Q| = 


(дв? дн) -ас-о [AB.AH2) -АҒ-О s - 51.980762113532 


The square inside a right triangle on the hypotenuse is equal to the 
square of the remaining two segments and all three squares taken 
to the point of similarity form a cube root relationship. 


Solve For Cube Root Placement 


With straight edge and compass only, solve the given problem. 

BH is the difference between the segments AH and AB. 

CF is the difference between the cube root of AB squared by AH and 
the cube root of AH squared by AB. Find AB and place the roots. 


AB - 2.00490 in. 

AE = 6.34139 in. 

AC - 2.94300 in. 

AD - 4.32003 in. 
1 

(AB2.AE) 3 -AC = 0.00000 
1 

(AB-AE?) 3 -AD = 0.00000 


AE 
— = 3.16295 
AB 


Definitions. 
1 1 1 
BH-1-0 BG-—-0 СЕ----0 BK - ——— 
2 N 2.N 
1 1 
N,+1 (М1-3 М1- Ny +1 é 
πο IPM BC- 
2-Ny 2-Ny 
FH - ---------------------------------- 20 
2-Ny 
Ny + N,+1 (М1-3 -3 
po ΠΡΙ. 
2.51 


AF — — ЕО 
2 
AC - ο 


AH — ЕО 
— n A =o 


AB - 


AB = 2.00490 in. 

AE = 6.34139 in. 

AC = 2.94300 in. 

AD = 4.32003 in. 
1 

(AB2.AE) 3 -AC = 0.00000 
1 

(AB.AE2) 3 -AD = 0.00000 


AE 
— = 39.16295 
AB 


Unit. 

BG := 1 

Given. 

Y — 20 Solve For Cube Root Placement 

X := 15 With straight edge and compass only, solve the given problem. 
110993B BH is the difference between the segments AH and AB. 


CF is the difference between the cube root of AB squared by AH 


Descriptions. and the cube root of AH squared by AB. Find AB and place the 
2.X roots. 
BH :- 2. BG СЕ := 3.Y BL := CF GP := BG 
BL 
BK := E BD:- ВК NP:- BD GN:= GP- NP ЕМ: BL 


GE := 4/ GN? - EN? CE: BD ВС:- BG- (GE CE) 


GH := BG EF := BD FH:= GH + GE ΕΕ FQ := FH 


MO-FQ 
FO :- BL ОО := FQ -IMO := CF AF - "оо АС:- AF- CF 
ΑΗ := АЕ + FH AB :- AH - BH 
CH := CF + ЕН 
Arithmetic Names: 


CF = 0.5 
FH = 1.309017 


CH = 1.809017 


1 1 
2 3 й з AH Unit = 1.00000 Ср = 0 50000 
(дв?.АН) -ас-о [AB.AH2) -ar-o АН- 17.944271909999 XY-0.75000 | рн = 1 30902 
AB | 
X = 15.00000 


Y = 20.00000 


AH 
ΝΕ 4 š š x2 — = 17.94427 
The square inside a right triangle on the hypotenuse is equal to the үз 7050000 АВ 
square of the remaining two segments and all three squares taken 


to the point of similarity form a cube root relationship. 


| CH - 1.80902 


Definitions. 
2.X 2.X 
BH-2-0 CF-——-0 BL-——=0 GP-1-0 
3. Y 3. Y 
X 3. Y-X 
BK- —-0 BD-——=0 P-—— = 0 GN - = 
3 3 3.Y зҮ 
2.x J/3.Y?-2.x v - x? X 
EN- —— = 0 GE - Ξ0 CE- —— = 0 
ЗҮ ./3.Υ 3.Y 


i aY-x-/3-/3.Y?-2.x y κ _ 


BC ο GH-1-0 | 
3.Y x 
— — 3Y-x«/342Y?-2x 1-Х? | | 
ECCE LERNEN μμ. | Unit = 1.00000 Cg = 0.50000 
| E — FH = 1.30902 
| dini CH - 1.80902 
x«3. Y /3-/3.Y?-2.x v -x? 3.Y X 3/3. Y? -2.x Y - x? | аа ae 
CH- =0 Ро | x2 — = 17.94427 
3.Y 3.Y | —— = 0.50000 AB 
| Ү.З 
2.X зух) /3-/3.Y? -2.x v -x? 2.X | 
ғо----о оо ПО -----..ϱϱ νο-Ξ--ο Т 
3.Y 3.Y 3.Y | 
2.xla.v x, ου” οχγ -a.x?) 4.x? 
ΑΕ. MR πο 9 AC-——— ο M -0 
avlav-ax-/ox?-exv-ax?) avlav.ax-/ox?-exv-ax?) 
2 2 2 2 2 2 
Ан 198Y -12X Y-2X -24/з.ү -2ХҮ-Х (Х-з.Ү)-/3 ο i 2xa.v-x-3-/a.v -2.X.Y-X | . 


av(íav-axe/3-/a v? 2x v x?) 


AH 
— = 17.944272 
AB 


avlav.ax-/ox?-exv-ax?) 


N 2 Unit. 


Gruntwork II on the Delian Solution 


АЕ := 1 
Given. 
N:=4 H 
N2 
111093 x = 0.73339 x 
N = 0.73339 | 
Descriptions. H AE - 4.26641 in. ! 
AE ΓΝ AD = 1.55095 in. | 
DE := N AD := AE - DE ON AC = 0.56381 in. | 
a _ а АВ = 0.20496 іп. | 
| 27, Е DE = 5.81736 іп. 
АН:-АЕ AG:= Ар ! й F = = 1.00000 x 
AD-AD | иа D x 
АС :- Ag АЕ АС | Жі p 050353 | 
| | | ο | 
| I = 0.13215 | 
АС.АС | ү | | 
B:- ——— " | B | 
AD ' | | = 0.04804 | 
| κ.α. E | 
E І 
Е р с в А - 1.36353 | 
Definitions. | 
Е D 
1 1 
3 3 
(дв? дв) -ас-о (Ав-АЕ2) -Ар-0 
АЕ АП АС 
--- - 2.37 — = 1.777778 — = 1.333333 
АВ АВ АВ 
Albebraic Names: : aà 
1 1X2 (N-1) N-1)3 2 
2 Jz = 1.36353 (4) = 0.36353 N - 0.13215 ( = = 0.04804 
1 1 (N-1) 
— -DE = 0 1-—-AD=0 — —— -AC- 0 i* рв 152 AD (N-1)? AC (N-D52 AB 
N N 2 = = s у - o————— = 0.00000 ------- .---- = 
Ν Jz = 0.00000 (: =) = = 0.000007 1; AE / ws ^ "Ap 900000 
(N- 5? 
— -AB-0 


N 


Y (2 Unit. The Archimedean Paper Trisector 


АВ = 1 When I looked up the Archimedean Paper Trisector, which is all I found. I did 
Given. not find where anyone had bothered to complete the figure, for it was obvious 
N:-3 to me that the figure was simply not complete. The first task then in writing 
up the figure is to simply complete the figure. 
111193A Once one understands that the angle on the center is twice the angle from 
Descriptions. the circumference one can then start to work filling in the figure to include 


the APT. One can see, not only here, but in other figures that trisection is 
involved with the right triangle and square roots. 


AB 
Ар=-— — BD:-AB-AD Ср- J AD-BD BC := 4 CD? + Bp? 


2 _2 ВС АВ АС CD AD 
АС :=-/ AD + СО BH := —— АО := — НО := — HL := — LO := — 
2 2 2 2 2 
LO ΑΟ AF.CD 
OF := АЕ: АО + OF BF := AB- AF EF := ./ BF AF DR - 
HO EF 
CD.AO АО.КО 
ОО := АО-АР OR := DR + DO KQ := OK = ———— 
OR CD 
2 2 роко 
СК - AO – ОК QP = CK - KQ OQ = C ЕН := AO - HO 


AP = AO - (OQ + QP) AP-CK-0 


S 2 


AO AQ := АО - OQ SO := CK - OQ BS := AO- SO 


BJ:- BC- CJ JS = / BJ? - Bs? JS-KQ - 0 SN = SO + OQ - QP 


2 2 EH .СЈ CJ 2 2 
JN := 4 JS" -SN UV:= JV := — JU := 4 JV + UV CU := JU 


BC 2 
AD.CK CD.AP 3 .—2 
AT := РТ-АР-АТ | | MT- MP := 4/ PT? + MT 
AC AC 
MP — JN = 0 MP — JU = 0 ΜΡ- CU = 0 
Definitions. 
Ap-l.o вр 31 ϱ сь У ϱ вс УМ ο αο- -0 вн У 1 ϱ 
N " N JN {н 2./N о 
AO-~=0 но- li. нь ν΄ о о -0 о Ap. УМ +1 πε. УМ-1 ρ 
2 2. /N 2.N 2.N 2. /N 2-/м 2-/N 
2 
ες ΝΑ 1. -— N—1-(./N+1) 2n po να 2" о og VN+2 _ — N-1 4 
2../N NA (JN- 1). G/N +1 2-м 2-/N VN AN +2) 
к 1 (N 2)2 3-1 
OK - = 0 P- -0 OQ - -0 EH - = 0 
21/912) P- ча) МИР КА РР 2.Ν 
AP-— 1 -0 οκ-----ο 
J/N«2 JN«2 


In logic, things which have the same name are equal. CK equals AP. 


CJ- 


BS - 


JS- 


2./N-1 


νν(γν-α) ° 


1.(Ν- 1) 


VN -/N +2) 


JN 


лена) ^^ 


n*.(\/N+2) 


qos 


ν΄ .(VN:2) 
/N-1 


-0 


ΕΟΝ 


N* (Νο) 


Y 


VN+1 - N-2./N-2 E 
Q πΏπεα] | 2JN(/N«2) | 
1-/М-1 N-1 
ына ° πιο] Ξ0 
|  УМ-1 
BE IN E 
__VN-1 NE LZ 
“сунун ° “унун ° 
/2-үун-1 1 
CU - — D = AT- 
FE VN -/m 9) 
мт--- 1-1 ορ 
Ук VN: 2) | 


x (+2) 


ν΄ (/N +2) 


н4.(/ж--2) 


Unit := 1 
Given. 
111193B1 N:= 4 
Descriptions. 
A 
A:-N-Unit ΑΒ:- 2 AN:- N-A 


NK:-./N.AN ΕΚ: N- (NK - AB) 


2 2 BK.NK 
DK := 4 АВ + BK KM := ------ 
DK 


EF := CE - СЕ EM := KM 


EF = 0.769231 KM = 0.632456 


Definitions. 


V2./N.(/N- 1^ 
2-4 (ч + 1) (/N- 1? 


_ УМ о EM- 


ΕΕ = 
N+4../N+1 


= 0 


EF (N+1)-/(2-N+2)-(/N-1) 
ЕМ (JN-1) (N+4./N+1) 


= 0 


N = 4.00000 

ЕМ = 1.81051 cm 
GM = 0.94862 cm 
mZEFG = 55.30485 ° 
mZHFG = 18.43495° 
mZEFK = 110.60969° 
mZHFJ = 36.86990° 


EF = 0.76923 


EM = 0.63246 


N.(N+1 
mZEFG Ἢ КЕРМЕ ЧН) ος = 0.00000 
mZHFG “ N+4./N+1 
т/ЕЕК jJ2.N.( /N-1)2 


= 3.00000 — -EM = 0.00000 


mZHFJ 2. /(N+1)-(/N-1)2 


N = 4.00000 
EM = 1.24826 cm 
GM = 0.65403 cm 
mZEFG = 55.30485 ° 
m/HFG = 18.43495° 
mZEFK = 110.60969° 
m/HFJ = 36.86990 ° 


EF = 0.76923 
EM = 0.63246 
N.(N+1) 
————— = 3.00000 3 
mZHFG N+4./N+1 
m/ZEFK J2:N.(/N-1)2 
------- = 3.00000 З - ας = 0.00000 
m/HFJ 2. /(N+1).( /м-1)2 


Unit := 1 
Given. 
N:= З 
111193B2 
Descriptions. 


N 
ΣΠ Ј:= N - Unit ΕΞΝ- (N«J) 


ЕК:-./Е2-72 FN: N-F 
F.FN H 
ЕЕ := —— CF := 2.ЕЕ EG := — 
FK 2 
FH 
FH:-H-F Κα: GN:= FN- FG 
EG.H 
BH = BC:- H- ΒΗ BC - 0.897763 
GN 
CE: EF СЕ-0.797878 
Definitions. 
Ν.Ι/2Ν 1 
BC 


-------------ο 
N+2./2.N-1 


(N./2.N-1-2.N +1) 
Ге 


/2.м.(м-,/2.м-1) 
вс 4|2-/2N-1.N-/N?-./2.N-1.N 


— Е Е 


CE JZN 1[N2 4.N+2) N+ 2.N2 


m/ABC = 62.71547° 

m/ABD = 20.90516° 
mZABC 

mZABD 

N = 3.00000 

BC = 0.89776 

CE = 0.79788 
N../2.N-1 

N+2../2.N-1 
(N../2-N-1-2.N)+1 
Jan-Jan) 


= 3.00000 


-BC = 0.00000 


-CE = 0.00000 


т./АВС = 62.71547° 
mZABD = 20.90516° 
mZABC 
mZABD 
N = 3.00000 
BC = 0.89776 
CE = 0.79788 
N-/2.N-1 
N+2../2.N-1 
(N../2-N-1-2-N)+1 
2.N.(N-,/2-N-1) 


= 3.00000 


-BC = 0.00000 


-CE = 0.00000 


Unit := 1 
Given. 
N:= 5 
111193B3 
Descriptions. 


P:=N+Unit Е-Р-/Р ЕР-Р-Е 


О-- ҒО: Е- О OP:= P-O 


ОР FO -FP 
AJ-—- ΕΚ: Jro?^.o? FG: 


FK 
AJ 
GH := z FJ := AJ - FO 
FJ GH - AJ 
ЕН := — РН := FP-FH BJ:= 
2 PH 


AB:- AJ-BJ AG:=FG 


АВ = 1.020745 AG = 0.948914 


Definitions. 


4/М-1-(М--2) 


N+4./N+1+2 0 


"m" 2/2 (./Nx1)? -2./2.N-2-/2-./2.N-/N«1 _ 


2.41 4-.N - NT ^ 2.N/N«1-4.(/N« 1). +4 


AB - 


AB V/2./N+1.N-2)-/4.N+N2. 2.N. N«1-A(/N«1) +4 


aM (м +4. 81.2) 12.91) ν. N:1-2.N-2| 


= 0 


N = 5.00000 

mZABD = 68.37704° 
mZDBE = 22.79235 ° 
mZABF = 136.75407° 
mZDBC = 22.79235 ° 


mZABD 

= 3.00000 
m^/DBE 
mZABF 

- 6.00000 
mZDBC 


AB = 1.02074 
AG = 0.94891 


N - 5.00000 
mZABD = 68.377042 
mZDBE = 22.79235° 
mZABF = 136.75407° 
mZDBC = 22.79235° 
mZABD 


= 3.00000 
mZDBE 
т /АВЕ 

= 6.00000 
mZDBC 


AB = 1.02074 
AG = 0.94891 


S 2 


АС := 1 
Given. 


N := 5 
111193B4 
Descriptions. 
AC AC 
AO = 2 CO = AO CD = N AD = AC - CD BD = y AD.CD 
AB 
AB := JAD2. BD? BE -- — FG; BE EO- J AO? - BE? 


DO ЕС з 
АС: АО-ЕО СС: АС-АС DO:=AD-AO αν - М = 5.00000 
BD BK = 0.23607 

2 2 FM.AO BP - 0.23511 

CM := CG+ GM FM := 4 ОСМ +FG KO := 
CM 
BK := AO- KO BK = 0.236068 
Definitions. 
I = Í і = 2 2 2 2 
KW a ες BC := /CD2.BD2 сғ--./ға2-са 
CF. BC 

CP- ВРУ BC?-cP? kkP-.Bk?- BP? 


3 5 
| > = 2 
ip. ν΄ αν” ον” | КЕШКЕН ШЕКЕР о 
7 
πο UN oap 2.N См + 2)2 


Куа) (N+) (8-2) EP παω 


N|% 


=0 


Unit To Square A Circle Off The Base Of A Right Triangle. 


ВЕ := 1 
Using the approximation, л = 22/7, square the circle off the base of a right 
triangle. 


111293 


Sometime in 1992, I remembered reading that some man spent some time in K Pe 
prison and learned the process for squaring a circle off the base of a right 
triangle but then history lost the figure, so I set out to find it - or something 
that could pass for it. It took a couple hours so I wonder what he did with the 
rest of his time? 


Descriptions. 
BF 3 
BE := Ex ЕН: ВЕ BD:= 4 E АВ := BD 
ЕН.АЕ 
AE := АВ + BE АЕ :- АВ + ВЕ ЕК := АЕ СЕ:- ЕК 
2 2 


BC:- ВЕ- СЕ  CG - /BC.CF FG:-4 CF + CG 


K ях 
DE = 0.39839 іп. 
FG2 
т А ии ВЕ = 3.18715 in. 
BE? AB = 1.19518 in. 


АВ-ВЕ = 3.80922 in? 
FG = 2.82511 in. 


Definitions. BE - 1.59357 in. 
BF - 3.18715 in. 
A zi Ξ0 
T. 7 = 
=e z = 28.00000 
т = 3.14159265359 — 
BF 
т А = 3.142857142857 
- 28.00000 
BE 2 
А ВЕ 
— = 0.999597662505843 БЕ 
т_А FK = 2.50419 in. 


FK 
(=) -28 = 22.00000 
BF 


Y (2 Unit. 


Bid Exploring Cube Roots Plate A 
Given. 
М1 Ξ 2 
111893A 
Descriptions. describe AB. 
BJ BH 
BH := — a HJ := BH 
2 Ny 


DH := BH - BD HR:- BJ DJ:= DH + HJ 


DH -DL 
DL := ./ BD. DJ DF -- — FO := ВН ВЕ := BD + DF 
DL+HR 
LM -FO 
MO := FO- DL LM := DF AF := -------- AB := AF — BF 
MO 
Definitions. 
1 1 1 Ni1-1 
BJ-1-0 ВН---0 BD - —— = 0 HJ-—-0 DH - = 0 
2 2.Ni 2 2-3 
2-М1-1 2-М1-1 
HR-1-0 DJ - ——— = 0 DL- ————— = 0 
2:3 2:3 


(81-1)-,/2-81-1 1 (2-М1-1-2 
РЕ му ем (ат 1) O ^ 2 ^ CU" он. мы ^ 


М1-,/2-81-1 (81-1)-,/2-81-1 
107 2N Н ony (2-0 ја 1) 5 


= 0 АВ – 


N, 
Hi = 0.00000 in. 


N, 
BD- = 0.00000 in. 
2.N5 


N, 
ШЫ = 0.00000 in. 


М1-(№2-1) 
DH-——— —- = 0.00000 in. 
2.N2 
HR-N, = 0.00000 in. 
М1-(2-М2-1) 
---------- = 0.00000 іп. 
2.Ν2 
N,-/2.N5-1 
DL-——— — — = 0.00000 in. 
2.N2 


М1-(Мә-1)-,/2-Мҙ-1 
рЕ--------- 
2:N5(2-N5*./2-N5-1) 


= 0.00000 in. 


N, - 2.40000 in. 


№2 = 3.01550 


N, 
FO o. = 0.00000 in. 


N,(./2.N5-1*2) 
| 2(2-N2+ /2-No-1) 
- мі (N2-./2.N5-1) 


2.82 


№1 (№2-1). /2.№2-1 
LM- А. 0.00000 in. 
2.Ν2.(2.Ν21./2.Ν2-1) 
Νι(Ν2-1)../2.Ν2-1 
ы ο E = 0.00000 in. 
(2-N2+ /2-N2-1 )-(2-N2-2-/2-N2-1) 
N,(./2-N5-1-1) 


B- ——————————————— 
2.((2.Ν22-2.Ν2-Ν../2.Ν2-1}51) 


BF = 0.00000 in. 


= 0.00000 in. 


= 0.00000 in. 


BJ = 2.40000 in. 
BH - 1.20000 in. 
BD - 0.39794 in. 
HJ - 1.20000 in. 


BH 
— = 3.01550 
BD 


DH = 0.80206 in. 
HR = 2.40000 in. 
DJ = 2.00206 in. 
DL = 0.89258 in. 
DF = 0.21743 in. 
FO = 1.20000 in. 
BF = 0.61537 in. 
MO = 0.30742 in. 
LM = 0.21743 in. 
AF = 0.84873 іп. 
AB = 0.23336 in. 


Given. 
ВЕ Exploring Cube Roots Plate В 
Given. 
N. — 3.01550 Using the parallel FO to project to the point of similarity for the square root, point 
1 ° L is used for the cube root. Notice in this write-up I chose the wrong point to 
proportion. I get the right answers, but the equations are more complicated. 
111893B Compare features to plate A. 
Descriptions. 
BJ BH 2 2 
BH := “2 HL:- BH БЕ: ΓΝ FH :- BH - BF HR := BJ FR := 4 FH + НВ 
1 MS" АРИ ια 
2 ΙΝ 
FH HR.FP 2 2 FH.FL 
FP := — := LP := 4 HL - PH FL := LP - FP DF := | 
FR FH FR 
HR-FL LM.FO | 
DL := FO :- BH ЕМ :- DL MO := ЕО - FM LM := DF AF := ——— H € 
FR MO — 
3 7 
ΑΒ := AF - BF BQ := BJ BK := DL BD := ВЕ – DF KQ := BQ + BK KL := BD 
KL.BQ 
BC := κο DJ := BJ - BD LN:- DJ JS:-BJ МДМ: DL ΝΕ: JS+JN 
LN.JS 
GJ := NS BG := BJ- GJ АС := AB + BC AG := АВ + BG АЈ := АВ + ВЈ 
Definitions. 
= = 
3 3 
(aB?.AJ) -ас-о [AB.AJ2) -AG- O0 
Νι-1 
Βυ- 1-0 ВН---0 HL-—=0 ВЕ---0 - -0 HR-1-0 5 к Q 
2 2.N 
1 1 
2 
Νι-1 N,-1 
= 1 1 
MEZ. әй ui FP - | | -0 PH- -0 


2 


2 
[m +6-N,-3 


2 2 
М1 -2:2,-N, JN, μον ως 


Lp-—.— — — ——  -0 FL- : -0 
N,—1)-|N,2-2-N, -N,-_/N,7+6-N,—-3+1 2.Ν. N.^« м. | N24 6.N4,-3- 1 
( 1 ) 1 1- N14 Ny 1 1-11 1-/ № 1 
ΡΕ--------------------------------ο DL- — — — 4 — — — — —— -0 
2.N.- N.^« NI. | N24 6.N4,-3- 1 7T.N42-6.N,-2.N,- [N^ 4 6.N,- 348 
1 1-11 1) № 1 1 1 1-/ № 1 
ЕО---0 вм но мо 
x 5.N,7-2.N,-1 2.[5-N. -2.ΝΑ 11) 
N,—1)-|N,27-2-N, -N,-./N,7+6-N,—-3+1 1_N,)-|N,7-2-N, —-N,-_/N,7+6-N,—-3+1 
( 1 ) 1 1-У1-, Ny 1 ( 1) 1 1- N14 № 1 
ме === Аве ог mM 
ЖИЕ? -2.N,-1) 2.N, (7-м: -6.NQ-2.N,- ЕР КЕНЕ) 
2 2 2 3 
ως о ο BQ-1-0 
2 2 2 2 
BK - ——————— o BD - -—— — 10 
N,-(4-N,+_/N,7+6-N,—3 2.N,+N,7+(1—N,)-./N,7+6-N,—-34+1 
1 1 1 1 1+Ny ( 1) 1 1 
κο-----------------ο KL 1—0 
2.N,+N,7—_/N,7+6-N,—3-(N,—1)+1 N,—1)-./N,7+6-N, -3+9-N,7-6-N,+1 
ыды - 1 *6 N,-3(N,-1)« (81-1)-/817%6-81-3-9-817-6-81- 
бз 0. жыланы ламен ае аған, їй τα το | 


2 
2.[5-N. -2- + 1) 


| 2 


= 0 


2 2 
(му -1). (му +6-N,-3+9-N,~-6-N,+1 


LN - Я = 0 JS-1=0 
2.[5-N. -2.N,-1) 
2.N.- N.^« NI. | N24 6.N4,-3- 1 N,-(4-N,+_/N,7+6-N,—3 
1 1 1 1 1 1 1 1 1 
94--------2--:9 NSs-— —- o 
(N -1). /N,7+6-N, -3+9-N,7-6-N, +1 2 
1 ) 1 1 1 1 3-Ny+,/Ny -6-М1-3 
GJ- πι — ————— MG 
[- 2 BG - — =o 
2 3 2 3 2 
(ө-му -6.Ni -8 М1 +1). м +6-Ny~3+(Ny+1)-(6-Ny +3-Ny -8.N, +3) 
AC о 
2.8; (26-54? -46.Ν1 18.8,)-2.N, (№12 + 6-N, - 3). [N,7+6-N,-3 
2 3 2 2 
DCN oa о = о ыа πο 
3 2 2 2 


2 3 J 2 2 


Etc. 


мі (N2-1).((N22-2-N;-N2-./ (N22*6-N2)-3 )+1) 
7 2.Nz(((6-Nz-7.N22)+2-Nz-.(N22+6-N2-3 )-3) 


BF = 0.00000 in. 


= 0.00000 in. 


ET 
мі (Мо 1) | 
FH-—————— = 0.00000 in. 

2.N5 
N;-/(5-N22-2-N2)*1 
| 2-N2 
N,-(N>-1)2 

| 2.N5- / (5-N22-2-N5)*1 

J/(G-Nz2-2-N2)*1 
Ыр. УИ 
м, (((2.ма-Мо2)+ Мо /(Na2+6-N2)-3)-1) 


^^ = 0.00000 in. 
2.М2- /(5-М22-2.М2)+1 


N; (N2-1).(((2-N2-N22)*N5-./ (N22*6-N2)-3 )-1) 
DE рабам) 2999) 


N1 (((2-N5-N22)*N5../(N22*6-N;)-3 )-1 
DL-———— 5 > /_ (о н„-к„ёу+н„ (No 2з )-1) = 0.00000 іп. 
(5-N2?-2.N2)*1 


Ni (((2-N2-N22)«N;-./(N22«6-N;)-3 )-1) 


FR = 0.00000 in. 


= 0.00000 in. 


= 0.00000 in. 


= 0.00000 in. 


FM-—— n — = 0.00000 in 
(5-N22-2-N2)+1 
Νι:((7.Ν22-6.Ν2-2.Ν2../(Ν.22:-6.Ν2)-3 )+3 
Μο.------------- Iya eee (τν, «παν (Na ауаға) = 0.00000 Sh. 5 9 


2.((5-N2?-2-N2)*1) 


їй N; (N2-1)(((2-Na-N52)*N-./ (N22*6-N2)-3 )-1) 


2.N5((5-N;2-2.N5)*1) - 0.00000 in. 


AB 


N, ((((8-N2*N22-./ (N22*6-N2)-3 )-4-М22-№23)+ М2. /(№22+6.№2)-3 )-2) 
2.((3-N2-2.N22../ (N22+6-N2)-3 -6-N52)*7-N53) 


Мі = 2.40000 in. 
№2 = 1.86107 


= 0.00000 in 


BJ = 2.40000 in. 
ВН = 1.20000 in. 
ВЕ = 0.64479 in. 


ЕН =0.55521 in. 
FR =2.46338 in. 
FP = 0.12514 in. 

PH = 0.54092 in. 
LP = 1.07117 in. 

FL = 0.94603 in. 
DF = 0.21322 in. 
DL = 0.92169 in. 
FM = 0.92169 in. 
MO - 0.27831 in. 
LM = 0.21322 in. 
AF = 0.91936 in. 

AB = 0.27457 in. 


Exploring Cube Roots Plate C 


BK:- 1 
Given. If AL - 1/2 of CG, then the circle LM passes through the 
square root of AB x AK, being point E. 
М1 Ξ 4 
111893С 
Descriptions. 
BK BH 
BH:- — BD:= — DK := BK- BD 
2 N; 


DN := ./ BD.DK BQ := BK KS := BK HR := BK 


BD.BQ DK.KS 

BC: <  . GK := — —— ВС: BK- GK 
BQ + DN KS + DN 
DH.HR 


DH := BH - BD FH: BF := BH- FH 


^ HR« DN 


CF := BF - BC AL:= CF DF:= BF-BD 


NO := DF ЕР: BH РО: FP- DN 
NO -DN 
AD := ——— АВ := AD- Вр 
PO 


AF := АВ + BF LM := AF EL := AF АК := AD + DK 


тат 2 2 
AE,:- ү EL -AL АЕ := у AB. AK AE, – АЕ» = 0 


Definitions. 
ВН---0 BD - —— = 0 DK – ————— = 0 
2 2.N 2.N 
1 1 
2-М1-1 
DN- —— V = 0 BQ-1-0 KS-1-0 


S 2 


М, 


НК - 1-0 BC 


1 2-81-1 


---Д---0 с -0 
N.-1 m 
Го. - = 1 


ЕЕЛІНЕНГЕРЕ BH 2-51 =o ЕЗІ [2.N,-1 Й 

[2-Ny-1+2 [2-N,-1 [2-Ny-1 
ВЕ 2 (2м ана 1) ^ аа (аж 1| ^ ^^ 2(2am4J2N, © 
т (81-1)-,/2-81-1 "y (81-1)-,/2-81-1 Е 

2.N, (2.8, «,/2:N,-1) 2.N, (2.8, «,/2:N,-1) 


№-,2-№у-1 (να -1)-(/279-1)* = 0 


1 
AE im: PO - —— =9 AD 


2-Мі 2-N,-(N, —./2-N,-1]-(2-N,+_/2-N,-1 | | 
S R | Q 


(./2:N5-1- 1) (Ny - 1) (2-54 «2.Ν1. /2:8,-1- 1) 
MH M 9 АЕ 0 EL-AF-0 ІМ-АҒ-О 
2(2-5,?-2.N,- N) ` Гаму -1«1) 2 (3-4 + [2:N4-1-6.N4? « 4.N4? - 2.N,- [2:8 -1) 


BG 


AB – 


AK — 


3 
|. 2 (2.N,- 1)? -4. l - 1? (a.N, зам; /2-N4-1- 1]? 2.N.-1 
«( 


2(2:N,2-2.N, - N) ` [2N] 1+1) змін ZN] 1-6:N1?+4N]°-2-N [2N] 1) 4 (2-8, + 201-1) 


3 


(/2-41-1-1). 4-мі? (ау -1)? -& 8,1 
4. (2.91 -2-м.2 +. /28,-1-1) 


AE, - = 0 AE, -AE5- 0 


AB:- 1 
Exploring Cube Roots Plate D 
Given. 
Ny = 8 The circle AO passes through 
point M. FM equals half of CG. 
111893D 
Descriptions. 


ВК:- М] AK:= ВК + AB 


1 

3 3 
AC = (АВ2.АК) AG :- (АВ.АК2) 

σα 
σα = AG ΑΟ CF = 72 BH = —— 
AH:- АВ+ВН HP- BH  АР:-_/АН? + НР? 
AP HP 

AO := 2 DO := 2 AF = AC + CF 


DF := АЕ ΑΡ FM := CF MO := AO 


Definitions. 
мо? -|DF? + (po + FM)?|-0 AK -(1«N,)- 0 


1 = 
АС-(81-1)%-0 Αα (му + 1)2]” = o 


Q| = 


a mm] me? πώ ο -0  BH-—-0 


М, 


1 
3 
2 
V2 2 Ni (муза)? 
АО----.(|(М17>2.81-2)|-0 ро----0 д 
4 4 


1 
3 
2+М+ 
- = 0 DF – 
4 4 
5 1 
sc m ταν μον 
2 


1 


ЕСЕ; —. 


-0 


/2-17+2-1-N,+N,7=0 
4 


1 


2:Ν1 +Ny*—4-Ny-(Ny + 1)? -4 (n, + 1) T 


2 


3 2 2 
2 + 4-(Ny +1) -4-(н, +2.Нү+1) ΠΕ ката) +2 


- 0 


9 
2 Unit. AB-1 
Given. AE = 2 : 
5-0. Δ 112293 Cube by Iteration 
Descriptions. 
When F, and Е, are the same point on C, then a sixth root 
series has been constructed. Use iteration to place F, on Ε]. 


AC:-.AB.AE СЕ = AE-AC CG:=VAC-CE αρα. /Ac2.cc? 


ΑΡΟ AE - AG ADs.1 AE - AF; 
DEo AE - AG) АС ОЕ$+1 
γί | і J AF5-DEs 
DHo |= V (AE - AG) .AG.AC DH5§+1 | := κα 
δ᾽ 
2 
AFo 2 | /(AE АС) АС. АС АЕ5-1 з 5 
AC + ^ —— —AG à AC + (CFs) 
А = 16 
1.7 
k 
АР; 1.65 - - 
х х х 
£ 165 кө ғылы U X X X κ q 
2 x x x 
(AB-AE ) 1 55- m x x x 4 
1.5 
0 5 10 15 20 


сін 
[^ | = 


4 


(Ав2.АЕ“) -ADA = -6.761441 x 10” А 


[AB.AE2) -ADA = -6.761441x 10" 


Not a very promising prospect! 


2 Unit. POR Series IV 
AE := 1 
Given. Generalize the work of 
М1 := 3 a:= 1. N-1 07/25/93 for dividing the 
112493 м, 25 8:- 1. N2 E" base AE with K constant. 
Descriptions. 
AE AE 
АВ:= — AD:- — ОК:= AD DE := AD 
Νι 2 
2 2 BK BD -BG 
BD:- AD- АВ BK:=4/ Вр” + рк BG:- — BC: 
Nə BK 
рк вс CG-DE |. 2 2 
CG:- ———— АС :– AB- BC СЕ: AE- АС DF:= ——— EG--4CE + CG 
BK CE 
2 2 DF.AE DE -AE 
EF := ./ DE” + DF AH := Η:- —— GH:- EH EG FH := EH- EF 
EF EF 
DF ЕН DE ЕН 2 2 
FJ := J := — DJ:=-DF:FJ JK: DK -DJ HK- HJ +JK 
EF EF 
Definitions. 
— = 0.265165 BAN = PEEN = 0.265165 — = 2.85 М1 ο πω πμ T WELL GN = 2.85 
HK 2 .(N, - ) (Na - ) GH (Na - 1) (2-N,-N5 - 2-N2 +N} -2.ΝΑ +2) 
/2:ΝΙ -В 2-81-М2-2-М-а-М1-8%2-0-0 


SeriesAH,, g := 


SeriesAH =| | 
2 0.53033 


1.59099} 4.242641 
3.181981} 8.485281 


1.414214 


SeriesEH, p := М1 Мо: ΕΕ ИТЕ ee ТЫ 
(в-8)(2-8|-Мәо-2-Бә-о +№^.В-2.М№М1 -а.В+2.а n 


1 2 3 4 
SeriesEH - 2.85 3| 3.643 6 
2| 1.65 2| 2.786| 5.25 


2 


HK = 2.35269 


AH 
— = 0.26517 


HK 
Υ2:Ν: 

эн, нет ^ 026517 
J2-Nı AH 


NV) a 9000000 
2.(№,-1)-(№-1) HK 


EH = 3.95105 

GH = 1.38633 

EH 

— = 2.85000 

GH 
Ni - N2 ((2-Ni-N2-2-N2-N1)+2) 

(№2- 1). ((((2-N1-N2-2-N2)+N12)-2-N1)+2) 

N;-N».((2-N;-N2-2. N2-N1)*2) EH 


~ (No-1)-((((2-Ni-No-2-Nz)+N12)-2:N,)+2) GH = 0.00000 


= 2.85000 


п2 


2 


Unit 
AH:- 1 
Given 
0:7 1. 7 
120293 Ас= 1.6 
Descriptions. 
2 
АР»: H AG (A АО; := АС 
b= δ АН 5:- АС; 
2 2 
(AG;) (AF5) 
АЕ; := АЕ) := АМ; := АЕ; 
АР AO; 
(AEs)? 
Ар; := ΑΜΣ := АЕ; 
АМ; 
2 2 
(ADs) (ACs) 
АС; := АК; := Ар; АВ; := 
АМ; АК; 
Definitions. 
1 1 
АН _ AH 72 AH 73 AH 
APA ` Абл) ` ΑΕΔ) (ΑΕΛ 
EET ΠῚ EET EET 
2 2 2 2 
3 3 3 3 
4 4 4 4 
5 5 5 5 
6 6 6 6 


POR Roots and Powers (Pyramid of Ratio 
Series V) 


Is the progression noticed in 112993 a continuous phenomenon? 


Mi 


G F ED CB 


2 


1 1 
APA \° Абд \° 
ABA ABA) ` 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
AH AH AH AH . 
ЕРТЕН з ы. — , — ,etc 
1712713” 14 
АН AH AH AH | 
5 5 5 ‚ etc 
2'42'58' 24 
AH АН AH AH . 
— , — , — , —— ‚ес 
374272274 
AH AH АН AH | 
> 5 ‚ etc 
4 42 ' 43 44 
AH АН AH AH | 
Toma Жо "ο. --- »--- ,etc 
5 ' 52° 53 54 
AP aca 2E 
А A APA 
0.5 1 
0.333333 0.5 
T 0.333333 
3 0.25 
0.166667 0.2 
0.166667 


P 
1 1 1 
AF, )* AEA)” (ADA)? ACA 
ABA) _ |ABA) l ABAJ ABA | 
1 1 1 1 
2 2 2 2 
3 3 3 3 
4 4 4 4 К М 
5 5 5 5 G F E DCB 
6 6 6 6 
APA = AGA = AFA = AEA = ADA = ACA = ABA = 
1 1 1 1 1 1 1 
0.5 0.25 0.125 0.0625 0.03125 0.015625 7.8125-10-3 
0.333333) | 0.111111 0.037037 0.012346 4.115226:103 1.371742:103 4.572474-10-4 
0.25 0.0625 0.015625 3.90625:10:3 9.765625°10-4 2.441406-10-4 6.103516-105 
0.2 0.04 8:103 16103 32104 6.4105 128105 
0.166667 | 0.027778 4.62963103| | 7.716049-10-4 1.286008-10-4 2.143347105 3.572245:10-6 
лғ, | АН š ap, | АН 3 ap, АН j ac, [2E š ap, (A ш 
Alapa) ^(APA) ` А” АРА] ` Alapa) | “ A APA J ` 
1 1 1 1 1 
0.5 0.5 0.5 0.5 0.5 
0.333333 0.333333 0.333333 0.333333 0.333333 
0.25 0.25 0.25 0.25 0.25 
0.2 0.2 0.2 0.2 0.2 
0.166667 0.166667 0.166667 0.166667 0.166667 


2 


2.187:103 2.187:103 
1.6384:104 1.6384:104 
7.8125:104 7.8125:104 

2.79936:105 2.79936:105 


1.6384:104 
7.8125:104 
2.79936:105 


1.6384:104 
7.8125:104 
2.79936:105 


1.6384:104 
7.8125:104 
2.79936:105 


2.187:103 2.187:103 
1.6384:104 1.6384:104 
7.8125:104 7.8125:104 

2.79936:105 2.79936:105 


G F ED СВ 


0.013532 


1.293291:10:3 


2.363881:10-4 


6.270694-10-5 


2.113369:10-5 


GPA = 


0 


0.433013 


0.31427 


0.242061 


0.195959 


0.164336 


| 


5 
ан. 


GPA 


AH 


0 


0.013532 


1.293291:10:3 


2.363881:10-4 


6.270694-10-5 


2.113369:10-5 


1.293291:10:3 


1.293291:10:3 


2.363881:10-4 


2.363881:10-4 


6.270694 10-5 


6.270694:10-5 


2.113369:10-5 


2.113369:10-5 


1.293291:10:3 


2.363881:104 


6.270694 10-5 


2.113369:10-5 


1.293291:10:3 


2.363881:10-4 


6.270694-10-5 


2.113369:10-5 


2 АР; AF5 GP; AE; 
GH;:- AH - AG; GP; := ./ AGš: СОН; ЕОз------ EN; := —— — 
АС; АС; 
АР; АЮ АРАС СР5.АВьу 
ОМ. := K = —— BJ3:- —— 
АС; АС; АС; 
FO EN DM 
РОА _ ENA _ DMA _ CKA 
δ΄ A? A? A BJA = 
0 0 0 0 0 
0.013532 0.013532 0.013532 0.013532 0.013532 
1.293291:10:3 1.293291:10:3 1.293291:10:3 1.293291:10:3 1.293291:10:3 
2.363881:104 2.363881:104 2.363881:104 2.363881:104 2.363881:10-4 
6.270694-10-5 6.270694 10-5 6.270694 10-5 6.270694 10-5 6.270694 10-5 
2.113369:10-5 2.113369:10-5 2.113369:10-5 2.113369:10-5 2.113369:10-5 
Р 
ЕОл- ENA = DMA = CKA = BJA = 
0 0 0 0 0 
0.216506 0.108253 0.054127 0.027063 0.013532 
0.104757 0.034919 0.01164 3.879873:10:3 1.293291:10:3 
0.060515 0.015129 3.78221:10:3 9.455526:10-4 2.363881:10-4 
0.039192 7.838367:10:3 1.567673:10:3 3.135347:104 6.270694:10-5 
0.027389 4.564876:10:3 7.608127:10:4 1.268021°10-4 2.113369:10-5 Н С F E DCB A 
FOA ENA DMA 
| AH y | AH y | AH y ан = 
АР АР АР 
Ы рды ЕКЕН А YA) APA BJA = 
0 0 0 0 0 
0.013532 0.013532 0.013532 0.013532 0.013532 


1.293291:10:3 
2.363881:10-4 
6.270694 10-5 
2.113369:10-5 


GPA = 
0 
0.433013 
0.31427 
0.242061 
0.195959 
0.164336 


АГ AG2: GH2 


2 


JJ AG3 GH3 


3 


2 


FOA = ENA = DMA = CKA = BJA = 
0 0 0 0 0 
0.216506 0.108253 0.054127 0.027063 0.013532 
0.104757 0.034919 0.01164 3.879873:10-3 1.293291:10-3 
0.060515 0.015129 3.78221:10-3 9.455526:10-4 2.363881:10-4 
0.039192 7.838367:10-3 1.567673:10:3 3.135347:10:4 6.270694:10-5 
0.027389 4.564876:10:3 7.608127:10:4 1.268021:10:4 2.113369:10-5 
/ Аб2-СН2 / Аб2-СН2 
= 0.216506 — Í 0.108253 ---------0.054127 
2 3 
2 2 
JJ AG3 Нз ./ AG3 -GH3 
= 0.104757 ——— = 0.034919 — — = 0.01164 


3 


3 


G F ED CB 


2 


| 
MD 
P di 
І 
І 
| 
І 
I 


ае adaf ΄ 


аЬ = 0.83886 
ac = 1.04858 
ad = 1.31072 
ae = 1.63840 
af = 2.04800 
ag = 2.56000 
ap = 3.20000 


М, 
— = 1.25000 
ap 


Νι 7 
— = 1.25000 
ab 

1 
Νι РУ 
— = 1.25000 
ac 

1 
Ni 5 
— ` = 1.25000 
ad 

1 
Νι а 
— = 1.25000 
ае 

1 
Νι 3 
— ` = 1.25000 
af 

1 
Νι > 
— ` = 1.25000 
ag 


1 
ар = 
ар . 1.25000 
ab 

1 
ag 5 
— ` = 1.25000 
ab 

1 
af + 
— = 1.25000 
ab 

1 
ae ç 
— ` = 1.25000 
ab 

1 
ad 7 
— ` = 1.25000 
ab 
τ 1.25000 

b Ре . 


apo 


Unit. 
АВ = 1 


Given. 


120493 нує» ACEN 
Descriptions. 


To use the digital indexing system to apply names, let AC be the thing 
with which we seek to name an exponential series on. AB is our unit. As 
a number is a ratio, numbers are two dimensional. 


The circle is a two dimensional object which is capable of producing every 
ratio between two differences. 


ВС:- АС-АВ Вр - |/BC.AB AH :- -/ AB? + BD? CH = AC- AH 


HN-4/CH.AH AJ:=./ AH? + HN? CJ := AC - AJ JS := ./CJ-AJ 


5 2 AJ2 AH2 AH2 
АК := -/ JS + AJ АТ:= -- АС := —— AF := —— AE := —— 
AK AI AJ 
Definitions. 
AC? -AB- O0 
1 2 3 4 
AC? - AE- 0 AC? - AF- 0 AC? -AG- 0 AC? ΑΗ 
5 6 7 8 


Exponential Series M^(1/2^N) 


A number is no more than a digital name used with the stipulation that 
the indexing system is further qualified by using as standard difference. 
In other words that the concept of ratio will employ a name called a 
number. Ratio, however, is independent of the naming convention. 
Given any ration, say, M, describe a two prime exponential series, 
M^1/2^N, where N is any whole ratio. 


1 

AC? _AE = 0 
3 

AC? -AG- 0 
5 

AC? _AI= 0 
7 

AC? -АК-О 


2 


2 
AC? -AF- 0 
4 
AC? - AH - O0 
6 
AC? _AJ=0 
8 
AC? - AC- 0 


AC?-N, = 0.00000 


1 

AC 8 -AE = 0.00000 
2 

AC 8 -AF = 0.00000 
3 

AC 8 -AG = 0.00000 
4 

AC 8 -AH - 0.00000 


AC 8 -AI = 0.00000 
6 


AC 8 -AJ = 0.00000 
7 

AC 8 -AK - 0.00000 
8 

AC 8 -AC - 0.00000 


AC? = 1.00000 


1 

АС 8 = 1.24752 
2 

AC 8 = 1.55630 
3 

АС 8 = 1.94151 
4 

АС 8 = 2.42207 
5 

АС 8 = 3.02157 
6 

АС 8 =3.76946 
7 

AC 8 = 4.70247 
8 

AC 8 = 5.86641 


N, = 1.00000 


АЕ = 1.24752 


AF = 1.55630 


AG 


1.94151 


AH = 2.42207 


AI = 3.02157 


AJ = 3.76946 


AK - 4.70247 


AC = 5.86641 


1.00000 


1.24752 


1.55630 


1.94151 


- 2.42207 


= 3.02157 


= 3.76946 


= 4.70247 


= 5.86641 


АС = 3.95000 in. 
АВ = 0.67333 in. 
АЕ = 0.83998 in. 
АЕ = 1.04790 in. 
АС = 1.30727 in. 
АН = 1.63084 in. 
АТ = 2.03450 in. 
AJ = 2.53807 in. 
АК = 3.16629 in. 


Alternate method of creating an exponential series. 


№, = 2.97175 
8 

№, 8 = 2.97175 
7 

Νι 8 = 2.59350 
6 

М18 = 2.26339 
5 

Νι 8 = 1.97530 
4 

М18 = 1.72388 
3 

№, 8 = 1.50446 
2 

№, 8 = 1.31296 
1 

№, 8 = 1.14585 


9 

N; 8 = 3.40517 
10 

Νι 8 =3.90181 


= 
= 


№, 8 = 4.47087 
-1 

Νι 8 = 0.87272 
-2 

Νι 8 -0.76163 
-8 

№, 8 = 0.66469 


2 


A = 1.14585 
B = 1.31296 
C = 1.50446 
D = 1.72388 
E = 1.97530 
F = 2.26339 
G = 2.59350 
H = 3.40517 
І = 3.90181 

Ј = 4.47087 
К = 0.87272 
L = 0.76163 
М = 0.66469 


№10 = 1.00000 


8 
Νι $-N, = 0.00000 


MLK1A B C D E F G 


Νι 8 -K = 0.00000 
A 

№, 8 -L = 0.00000 
-3 


№, 8 -M = 0.00000 


№, 8-A = 0.00000 
2 

№, £ -B = 0.00000 
3 

№, 8 -C = 0.00000 
4 

№, 8-р = 0.00000 


5 

М, 8-Е = 0.00000 
6 

№, 8-Е = 0.00000 
7 

N, 8-G = 0.00000 


9 

№, 8-H = 0.00000 
10 

N, 8 -I = 0.00000 
11 

N, 8 -J - 0.00000 


BE := 1 
Given. 
М1 = 6 
120693А 
Descriptions. 
BE 
АВ = Му AE:=AB+BE BD := ES 
BE 
АЕ - (№1 +BE)=0 Вр----0 DF:=BD 
2 
AD := BD + AB Diese AD - 2 = 0 


AF :- 4| AD? _ pr? АС := AF 
Definitions. 

J AB-AE - AC = 0 

АС /[N; (N4«1)|-0 


Alternate Method: Square Root 
Common Segment Common Endpoint 


Unit. 
CJ := 1 
Given. Are A, P and Q 
collinear? Are A, K 
120693B №] = 5 and N collinear? 
Descriptions. 
ы ы 
s \° 2\З 
АС = Ny AJ := АС + СУ АЕ := (Ас AJ] AG := [AC.AJ ) 


AE 
CG := AG- AC GJ := CJ — CG GN := ./ CG: GJ РБ 2027 СЕ := AE - АС 


CJ 
CH := > BK := AB HK := CH НУ: CH AH:= AJ- HJ ВН = AH ΑΒ 


BK? + BH? _ HK? 


BD -- 2.BH AD := АВ + BD ОЕ := АЕ - AD ОК := / AD.DE 


AG AD AG AC 
GQ:-./AG.GJ CP:=-V/AC.CE ——- —— --8.526—— - — - 0 
Q GN DK GQ CP 


Definitions. 


Q| = 
Q| = 


АЗ - (№1 +1) -ο АЕ - (w,? +12) = 0 Λα - (№:°+2.м12+м | = 0 


Q| = 


ca- N (м1 +1)? -N,|=0 


= 
3 
GN- (2-54 +1) (N 2 +2-N42 « N) -1му + N42 (1252-1721) -0 


Gruntwork IV оп the Delian Solution. 


Unit. 
ΑΒ := 1 
Given. 
N:= 6 
121193A 
Descriptions. = = 
BL 2 3 2 3 
AL := AB-N BL := AL - АВ BK := = АЕ := \АВ -AL AJ := (AB AL 
JL -EJ 
BE := AE - ΑΒ BJ := AJ – AB JL:- BL- BJ ЕУ: AJ- AE FJ:- ———— 
JL + BE 
FL:- JL + ЕЈ BF :- BL FL ЕР := ./ BF.FL KR := BK KL := ВК 
FK-KR AI 
ЕК := FL KL ІК = —— АК := ВК + AB AI:- АК - IK AD := — 
KR + ЕР 2 
ЕК.ЕР 
КТ := BL ЕН: ———— AF := BF ΑΒ АН = AF + FH HI:- AI- AH 
KT + FP 


2 


HO := / AH. HI DN := AD KN := BK DK := AK - AD CK: 2 DK 


KR HO AF AC 
AC := AK- CK CI := AI- AC CN:-4AC.CI ------ο — = = 
IK HI FP CN 


км2 + DK? - DN 


The structure in red appears to be a constant. 


S 2 


М, 


Definitions. 
1 2 
N-1 3 3 
AL-N-O  BL-(N-1)=0 BK- —--0 ΑΕ κὶ-ο  AJ-N?-0 
1 2 2 α 1 
вЕ-(М3-1/-0 в/-(М3-1/-0 л,-(м-м2/-о Е/-м24м3-1/-0 
1 2 1 
MT CAP N° .(N-1) _ N-1 ` N° (мо1 _ 
F. ορ =Ü FL-— = о BF-——— =0 FP-— -0 
- 3 3 3 
N3 +1 N +1 N +1 М +1 
2 
Е 12 2 ШЕ | 1 2 1 2 
3 з з 3 - I = 
εκ. N +1). +N ΤΙ N -1 0 N3 N3.1..N3 ι 
Е | ІК — -0 
2 1 
Е 1 
24М +1 Ν m 
з 5 JE NEN ЕДЕН 
з |з 3 Σι = = = = 
Nil М.М +1 N+N 3 3 3 3 3 
- = = - = - ММ 1) AN +1 N AN +1 
ms 2 " 1 ο. τ 1 =" ЕН - = 0 AF — Ὁ Е 
з з 2 2 
М +1 2:\N +1 2. 3 1 N41 


2 


Е 


CK- 


Q| = 


N 


1 2 1 Y 
Son? aN? а 


а ып 


4 zi 
2. S мз] 
аса Е a 38 
m N?. (iN? 1) \м?+м?—+1 I 
1 4 Й 
№3 +1 ANS +1 
1 1 1 
: 1( 1 
KR N +1 AF М? МЗ +1 
IK 1 FP N-1 
N?-1 


Unit, The structure in red appears to be a constant. 
АВ := 1 
Given. 
Ү:-4 
121193B X:- 20 
Descriptions. 
1 2 
X BL 3 a 
АГ = y BL := AL – AB в АЕ := (AL) АЈ := AL 
JL.EJ 
BE := AE – AB BJ := AJ- AB JL:- BL- BJ EJ:= AJ- AE FJ := ———— 
JL + BE 
FL := JL + ЕУ BF := BL- FL ЕР := \/ BF.FL KR := BK KL := BK 
FK.KR AI 
ЕК := FL — KL IK := ——— АК := ВК + AB АТ:= АК - IK AD := — 
КК + ЕР 2 
ЕК.ЕР 
KT := BL FH := — —— AF = BF + AB АН = AF + FH НІ:- AI- AH 
KT + FP 


2 2 2 
KN -DK -DN 
HO := / AH HI DN := AD KN := BK DK := AK - AD CK := — —2.DK 


KR HO AF AC 
АС := AK- CK CI := AI- AC CN := ./AC-:CI —- — = 0 — —- — = 0 


E = 1.70998 
J = 2.92402 


E3 = 5.00000 
3 


J2 = 5.00000 
L = 5.00000 


Unit = 1.00000 
XY = 5.00000 
X = 20.00000 
Y = 4.00000 


Unit 
BL - 1 
Given 
x es The structure in red appears to be a constant. 
121193C X := 10 
Descriptions. 
1 1 
x BL 2 3 2,3 
ΑΒ - 1 AL :- ν ВК := ұла АЕ :-(АВ AL AJ :- AB. AL 
JL.EJ 
BE := ΑΕ – AB ВЈ := AJ- AB JL:= BL- BJ  EJ:- AJ- AE FJ:- ———— 
JL + BE 
FL := JL + ЕЈ BF := BL- FL FP := \/ BF -FL KR := BK KL := BK 
_E = 1.25992 
FK.KR AI ij 
ЕК:- FL- KL IK:- — — — ΑΚ: ВК-АВ AI:=AK-IK Ар--- жй тшс» 
KR + ЕР 2 L = 2.00000 
ЕЗ = 2.00000 - 
| _ ЕК ЕР | | | А 2 
KT :- BL FH := κτιΕΡ AF := BF ΑΒ AH := АЕ + FH HI := AI- АН J2 = 2.00000 
2 2 2 
КМ + DK” -DN 
НО :- \/ AH. HI DN := AD KN := ВК DK := AK- AD СК = —— ΠΠ 2 
2.DK Unit - 1.00000 
KR HO 
AC:- AK- CK СІ - AI-AC CN -- /ΑΟ.ΟΙ πι AF АС. 


ΑΕ = 1.259921 AE?-2 
3 


AJ-1.587401 AJ?-2 


Definitions. 
1 2 
X-Y X-Y xj? xj? 
AL-—-0  BL--——-0 BK- —— - 0 AE- —| -0 AJ-|—| =0 
2.Y Y Y 
1 2 2 1 1 
xj? xj? x (x)? x)? |/x\ 3 
ВЕ || ЕО в -1ıl=0  JE-|—-|— -0 ЕЈ-|=| 4-І! -11-0 
Y Y Y |Y Y Y 
1 2 1 72-- E = 1.25992 
3 x 3 ы 3 J = 1:58740 
x Ө 1 (X - Y) Ө ЛЕ L = 2.00000 
| = Y x Y Y "e /^ 
Y _ _ B = _ ЕЗ = 2.00000 . 
о - ο FL -0 BF x = (FP 2 - 0 5 У 
pu ES m -- a 2 
8 xj? xj? x3 J? - 2.00000 
X Y. — | +1 Y. οι +1 Y. | +1 i 
Y. | — +1 Y Y Y 
Y 
1 
3 
ж "e| SU X+Y 
εκατ. х-Ү 2g I- i = 0 AK- - 
2.Y 2 3 2.Y 
3 x 
x 2-Ү- Ө +1 
У. | — +1 
1 ї[ ac à ur -ᾱ 1 2 
xj? x)? |/x\ 3 xj? xj? xj? xj? 
XY — — —| +1 ex] -1 >=] +1|{— XY — 
AI = = 0 AD = = =0 ЕН = Ы = -0 AF Li -0 
I B | I 1 І I 2 І I з | 
xj? xj? xj? xj? 
Y. — | +1 24|--| +1 2|—| +2 У. || +1 
Ү Ү Ү 


2 


- E = 1.25992 
J = 1:58740 
L = 2.00000 


E?-2.00000 .. 


3 m 
J? - 2.00000 
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Unit = 1.00000 


Given. 
М1 = 5 
No = З 
121293A1 
Descriptions. 


АЕ:= Му ВЕ = No 


АЕ ВЕ 
Ар := — BD := — АВ: AD- BD 
2 2 
AE 
AE := ВЕ + AB АС := 2 Са := AC 


CD: AD-AC GH - 2| СС? - cp? 


Definitions. 


СН – \/ АЕ.ВЕ – O 


Common Segment Common Midpoint 


Square root by common segment common midpoint. 
Given AFand BE is GH their root? 


AF = 3.45000 in. 
BE - 1.48333 in. 
GH - 2.26219 in. 

AF.BE -GH = 0.00000 in. 


Unit. Common Segment Common Midpoint 
ΑΕ := 1 
Given Square root by common segment common midpoint. 
” Given AFand BE is СН their root? 
У := 20 
121293А2 Х:-9 
Descriptions. 
x AF BE 
BE:-— AD - — BD:- — 
Y 2 2 
АВ := AD- BD AE := BE + AB 
AE 
AC := pu CG:= АС CD - AD- AC 


ен:-2-/сс2-ср2 GH -.JAF.BE = 0 


Definitions. 
1 x 
BE-—-0 AD-—-0 BD - —— = 0 
2 2.Y 
Y Χ Χ ΕΥ 
AB -| —— 1-0 AE- = 
Y 
Unit - 1.00000 AF = 1.00000 
XiY X+Y XY = 0.45000 BE = 0.45000 
AC- -0 σα- = 0 | 
4.Y 4.Y X - 9.00000 GH - 0.67082 
20:00009 ВЕ = 0.67082 
Y АХ 
CD- —— = 0 GH- — - 0 
4.Y JY 


2 


Given. 
М1 = 1 
No = 4 
121293B1 Ns = 3 
Descriptions. 
AF 
АЕ = МІ ΡΕ :- — AD := AF- DF 
Ν2 
ΡΕ ΑΕ 
DE = — AE :- AD +DE АВ := — 
N3 2 


GH = 2.,/ (BH)? - (BD)? 


Definitions. 


au-2..13 2 * 
Νο /N3 


= 0 


Generalize The Previous Square Root Figure 


AF 


DF 
2.AF- 


AF 
DF 


DF 


DE 


AF 
= 
DF 
DE 


1 


AF = 3.81667 in. 
DF = 1.27449 in. 
DE = 0.64116 in. 


= 2.55338 in. 


HG = 2.55338 in. 


-HG = 0.00000 in. 


АЕ = 1 


Given. 
Y := 20 
X:-8 
W:-9 
V=3 


121293B2 
Descriptions. 


x 
ΡΕ := Y AD := АЕ ΡΕ 


DF.V 
DE := DF - AE := AD + DE 
AE 
АВ := > BD := AD - AB ВН :- АВ 


сн-2-/(вн)2-(вр)2 GH = 0.8 


Definitions. 
X Y-X X.(W- V) 
DF-—-0 Ар ——-0 DE- —— 
Y Y W.Y 
W.Y-V.X W.Y-V.X 
АЕ ————-0 AB- ————— = 
W.Y 2.W.Y 
V.X-2.W.X-W.Y 
BD - ———————— = 0 
2.W.Y 
W.Y-V.X 
ΒΗ - ————— = 0 GH - O.8 
2.W.Y 
y X-(V - W)-(X - Y) 
ен-2------------ 
AW.Y 


Generalize The Previous Square Root Figure 


" Y 
Unit - 1.00000 — = 2.50000 
XY = 0.40000 x 
Е w 
x = 8.00000 — = 3.00000 
Y = 20.00000 ν 
GH 
— = 0.80000 
VW = 0.33333 AF 
V = 3.00000 2./X.(V-W).(X-Y) GH 


W = 9.00000 rz = 


Unit. 
АВ = 1 Using 120493 


Given. 
A:=5 %:-2.А-1 


121693A 


Descriptions. 


AR 
АВ; = EU 


АЈ; := -/ AB§ AR 
JW5 := ,/ AJ$-JR$ 


АВ; = AJ; = 
0.5 0.707107 
0.333333 0.57735 
0.25 0.5 
0.2 0.447214 
0.166667| | 0.408248 


JR5 := AR – АЈ; 


AW; := «| (Ads) + (JW) 2 


The figure presents me with a 
progression. What is it's 
formula? It turns out not 
only that I can do square 
roots, but any two-prime root. 
It took me 48 pages of sieve 
work to realize what I was 
looking at. 


Euclidean Exponential Seri-- 


АТ := AR 


NR; := AR- 


AN5 := АМ; 


АМ; 


АЕ; := 


( АЈ 5) Ξ 
AW5 


МХ := ./ AN NR; 


AX; := ( AN;)? " (нх)2 Definitions. 
АВ; = АЕ = АЈ; = АМ; = 
0.5 0.594604 0.707107 0.840896 
0.333333 0.438691 0.57735 0.759836 
0.25 0.353553 0.5 0.707107 
0.2 0.29907 0.447214 0.66874 
0.166667 0.260847 0.408248 0.638943 


What I find interesting, foremost, is the 
implication for number theory-- We learn 
exponential notation prior to any naturally 
occurring exponential examples- Here is 
one example. The figure removes the 
conception that exponentiation is purely a 
notational device and raises it's rank to 
that of a realistic abstraction. 


2 


АГ := 


AR APs:= АХ; 


AU -- 


РЕ; := AR ΑΡΣ 


0.917004 
0.871686 
0.840896 
0.817765 
0,799339 


0.840896 
0.759836 
0.707107 


0.66874 
0.638943 


0.771105 
0.662338 
0.594604 
0.546873 
0.510732 


0.707107 


0.57735 


0.5 


0.447214 
0.408248 


0.64842 
0.503268 
0.420448 
0.365716 
0.326329 


0.594604 
0.438691 
0.353553 


0.29907 
0.260847 


0.545254 
0.382401 
0.297302 
0.244569 
0.208506 


0.5 
0.333333 


0.25 


0.2 
0.166667 


АВ; 


0.594604 
0.438691 
0.353553 


0.29907 
0.260847 


0.569394 


0.40958 
0.32421 


0.27045 
0.233213 


0.545254 
0.382401 
0.297302 
0.244569 
0.208506 


0.522137 
0.357025 
0.272627 
0.221165 
0.186416 


0.5 
0.333333 


0.25 


0.2 
0.166667 


2 


АС; = АН; = АЈ; = АҚ; = АГ; = 
0.620929 0.64842] | 0.677128] | 0.707107] | 0.738413] | 0.771105 
0.469872| | 0.503268| | 0.539038 0.57735| | 0.618386| | 0.662338 
0.385553) | 0.420448| | 0.458502 0.5| | 0.545254| | 0.594604 
0.330718| | 0.365716| | 0.404417| | 0.447214| | 0.494539| | 0.546873 
0.291757) | 0.326329| | 0.364998| | 0.408248| | 0.456624| | 0.510732 
АМ; = AN; = АР; = АО; = 
0.805245| | 0.840896| | 0.878126] | 0.917004] | 0.957603 
0.709414| | 0.759836| | 0.813841| | 0.871686| | 0.933641 
0.648421 | 0.707107, | 0.771105| | 0.840896| | 0.917004 
0.604744 0.66874| | 0.739508) | 0.817765| | 0.904304 
0.571252| | 0.638943| | 0.714655| | 0.799339| | 0.894058 
Values found by the investigator of 12 14 93 
1 1 1 
АО; = (ABs) 16 АР; = (дв)? = АМЫ = (АВ;)* = 
0.957603] | 0.957603 0.917004] [ 0.917004 0.840896] | 0.840896 
0.933641) | 0.933641 0.871686) | 0.871686 0.759836| | 0.759836 
0.917004) | 0.917004 0.840896| | 0.840896 0.707107| | 0.707107 
0.904304| | 0.904304 0.817765| | 0.817765 0.66874| | 0.66874 
0.894058| | 0.894058 0.799339| | 0.799339 0.638943| | 0.638943 
5 11 3 
ΑΗΣ = (AB;)? = AG; = (Ав) °° = AF;= (АВ;)* = 
| 0.64842] | 0.64842] | 0.620929] | 0.620929] | 0.594604] | 0.594604] 
0.503268) | 0.503268 0.469872| | 0.469872 0.438691| | 0.438691 
0.420448) | 0.420448 0.385553) | 0.385553 0.353553] | 0.353553 
0.365716) | 0.365716 0.330718) | 0.330718 0.29907| | 0.29907 
0.326329| | 0.326329 0.291757) | 0.291757 0.260847| | 0.260847 


3 
AL;= (АВ) 8 = 
0.771105 0.771105 
0.662338) | 0.662338 
0.594604] | 0.594604 
0.546873] | 0.546873 
0.510732| | 0.510732 


9 
Al;- || (АВ) = 
0.677128] | 0.677128 
0.539038) | 0.539038 
0.458502| | 0.458502 
0.404417 0.404417 
0.364998) | 0.364998 


2 


13 
AE; = (ABs) 19 = 
0.569394] | 0.569394 
0.40958| | 0.40958 
0.32421] | 0.32421 
0.27045| | 0.27045 
0.233213| | 0.233213 

1 
16 
ΑΟ» = (ABs) = 
0.957603] | 0.957603 
0.933641| | 0.933641 
0.917004| | 0.917004 
0.904304| | 0.904304 
0.894058| | 0.894058 
4 
АМ = (ABs) 19 = 
0.840896] | 0.840896 
0.759836| | 0.759836 
0.707107 0.707107 
0.66874| | 0.66874 
0.638943) | 0.638943 
7 
АК; = (ABs) 19 = 
0.738413] | 0.738413 
0.618386) | 0.618386 
0.545254| | 0.545254 
0.494539| | 0.494539 
0.456624| | 0.456624 


æ- 


13 
(ABs) 19 
7 
AD; = (ABs) ° = 
0.545254| | 0.545254 
0.382401| | 0.382401 
0.297302 | 0.297302 
0.244569| | 0.244569 
0.208506| | 0.208506 
22% 
AP; = (ABs) 19 = 
0.917004| | 0.917004 
0.871686| | 0.871686 
0.840896| 0.840896 
0.817765| | 0.817765 
0.799339| | 0.799339 
> 
АМ5- (АВ) = 
0.805245] | 0.805245 
0.709414 0.709414 
0.64842] | 0.64842 
0.604744 0.604744 
0.571252 0.571252 
2 
АЗ = (ABs) 19 = 
0.707107 0.707107 
0.57735| | 0.57735 
0.5 0.5 
0.447214 0.447214 
0.408248| | 0.408248 


15 
AC;- | (АВ) ° = 
0.522137] | 0.522137 
0.357025] | 0.357025 
0.272627| | 0.272627 
0.221165 0.221165 
0.186416) | 0.186416 
Ea 
AO; = (ABs) 19 = 
0.878126] | 0.878126 
0.813841] | 0.813841 
0.771105 0.771105 
0.739508) | 0.739508 
0.714655) | 0.714655 
ELA 
AL; = (ABs) 19 = 
0.771105 0.771105 
0.662338) | 0.662338 
0.594604| | 0.594604 
0.546873) | 0.546873 
0.510732 | 0.510732 
ES 
Al;- || (АВ) ° = 
0.677128] | 0.677128 
0.539038) | 0.539038 
0.458502 | 0.458502 
0.404417 0.404417 
0.364998| | 0.364998 


10 

AH; = (ABs) 19 = 
0.64842] | 0.64842 
0.503268| 0.503268 
0.420448| | 0.420448 
0.365716) | 0.365716 
0.326329| | 0.326329 


S 


«ΓΕ! — | m |= | ГМ 
Ceo | In I O | + 
O | O | Ln | O) | о 
чоо уо | O 
о | со | LO | CN | xO 
оч осо С 
ojojo © 
* | — | m |= | Ü 
Ceo | In I O | G+ 
O | ο | LD | O: | о 
т | оосо уо | O 
о | со | LO | CN | xO 
оч е еч 
оо © © 
о | сч | со | со | г 
CN | Ü [Ln | — [| LO 
O | GO | гу | >= 
О| бо | O ιτ 
ч |Ο | со соо 
x. s m Н 
сто ο jO O 
о | CN | со | со | — 
CN | ÜN [Ln | — [| Ln; 
O | GO | LD | = | >= 
ом | шю O τη 
суо | со | O | O 
юч о јо еч 
ооо оо 


14 


I 

ο 

ті 

ᾱ 
m 

= 


АП = 


g 
ο 
om 
ы 
g 
Е 
ы 
я 
g 
ы 
w 
3 
a 
x 
тым |O | O 
шо јо | о |ә 
CN | | со |15 | in 
ш | еч г |< | оо 
чоо | ч |ә 
чая 
ооо 
ты ам |O | O 
поо | ο | 
сі | Я | со |15 | in 
ш | еч г | | о 
чоо | ч |ә 
чая 
осо 
+ Гоо [++ Го Г со 
ду| su στ | τη 
ое чо еч 
ох 
Фес 
оо о о | 
© о 
< Гоо [++ [ш Г со 
ду| | су | Я |+ 
со | оу s| О еч 
ох 
SY 
оо о о | 
о о 


depending оп direction of transcription. 


= "|Р 
а а 
" rcu Pop 
T ^ia 
р = 
S > 
m E 
“< E 
ааа” Қам” 
м 
о 
|| 
r——— 
O/O үш ус урш усу угу 
r" |e S| чос 
mic Кә, 
ЖТТ Ωω “O 
© e ο 
m |9 ч 
< © © 
М.У 
j-— ===) 
2/8 ЧЕНЕ 
Ооо o 
11 e wo 
со © 
© m T 
ta © © 
|| 
r——— 
10 |o r |що [| rs |що | xO 
m | γή соусу | CN | XO | тя 
+ч|О | о | — | + 
| cN | IN] ч Я 
“| cilt. |N | N | о 
оч 
а оо о |о|о 
М.У 
j-— ===) 
мо [| F< |що [о 
MININ | XO | — 
| о | о | — | + 
А ОВ СА || 9 
CN lO | г | CN | OO 
о || Ωω NTN) a 
О оо оо о 


Given. 
DIV = 7 
A := DIV 


= 1. А . ; 
121693Β Exponential Series 


Descriptions. 


AP:-10 | АН- АР PF,:-5  AF,- АР? - (Pr)? 


ap, ἈΕῚ ΑΕ um ΑΕΙ АБУ 
2-5 ^ АР _ 6+1 := ^ АР ` 
РЕ PF,” AP 
= 3.333333 7 = 7.5 — = 
AF2 ЕЗ ΡΕΙ 
8 


JAFA АН = 6.044456 


AH 
AF, = 3.653545 --- = 2.737068 
AFA 


Definitions. i 
А Е11 = 1.25400 cm Ан xx 
I AP = 12.54000 cm Tii = 10.00000 Fil = 6.49519 
(AF А (ан)! m if(A-8,AFA 5,0) = α΄. ë= AH = 12.54000 cm xm Ағ, 
(PA === E AN AF, = 10.85996 cm — = 10.00000 = 5.62500 
4.21875 421075 6 Е11 Fil 
: AF, = 9.40500 cm 
4.871393 4.871393 5 АҒ, AF5 
. AF; = 8.14497 cm = 8.66025 = 4.87139 
5.625 С 4 Fil Fil 
AF, = 7.05375 cm 
6.495191 6.495191 3 АҒ, AF6 
| ΑΕς = 6.10873 cm = 7.50000 = 4.21875 
7.5 Fil Fil 
7.5 т 2 AFg = 5.29031 cm 
8.660254 ' 1 
10 ` 0 


121693C 
Descriptions. 


ОЈ = — 
Ү 


(ουδ) 
0.16807 
0.200882 
0.2401 
0.286974 
0.343 
0.409963 
0.49 
0.585662 
0.7 
0.83666 


Definitions. 


5 tox)? 


οκ-- OJ οὐι- ок? 


р |н 


2 


DIV := 10 
A := DIV 
9:2 1. A 


Exponential Series 


Every number is expressible as a 


(Л – 5, ОЈЛ 5.0) 


0.16807 


0.200882 


0.2401 


0.286974 


0.343 


0.409963 


0.49 


0.585662 


0.7 


0 


ratio. 


> 
o 
| 


ЕЕЕ В 


1 
if A -8.[(02)4 | [A-(8-U] ο 


0.83666 
0.83666 
0.83666 
0.83666 
0.83666 
0.83666 
0.83666 
0.83666 
0.83666 


A = 0.16807 
B - 0.20088 
C = 0.24010 
D - 0.28697 
E - 0.34300 
F - 0.40996 
G = 0.49000 
H = 0.58566 
J = 0.70000 
K = 0.83666 
L = 1.00000 


Unit = 1.00000 
XY = 0.70000 
X = 14.00000 
Y = 20.00000 


D 
1 
A 10 -K = 0.00000 
2 

A 19 -J = 0.00000 
3 

A 19 -H = 0.00000 


4 


A 19 -G = 0.00000 
5 


A 10-Е = 0.00000 
6 


A 19 -E = 0.00000 
7 

A 19 -D = 0.00000 
8 

A 10 -C = 0.00000 
9 

A 19 -B = 0.00000 


H J 

X 

Y - 0.70000 
1 

A 5 = 0.70000 
2 

B? = 0.70000 
3 

C 12 = 0.70000 
4 

D 14 = 0.70000 
6 

F 15 = 0.70000 
7 

G 14 = 0.70000 


о 


H 12 - 0.70000 
K2 = 0.70000 


K 
x 
Jz = 0.83666 
Y 
1 


J2-K = 0.00000 
ES 
НЗ-К = 0.00000 
1 
G^-K = 0.00000 
E 
Е5-К = 0.00000 
1 
E 6 -K = 0.00000 
r 
D7 = 0.83666 
1 
C 8 -K = 0.00000 
= 
B 9 -K = 0.00000 
1 
А 10 -K = 0.00000 


K?-J = 0.00000 
КЗ-Н = 0.00000 
K^-G = 0.00000 
К5-Е = 0.00000 
К6-Е = 0.00000 
κ7.Ρ = 0.00000 
К8-С = 0.00000 
K?-B - 0.00000 
K10_A = 0.00000 


121693D 


Descriptions. 


ОЈ := — 
x 


2 


(ουδ) 
5.949902 
4.978045 
4.164931 
3.484632 
2.915452 
2.439242 
2.040816 
1.707469 
1.428571 
1.195229 


Definitions. 


= 


5. (οκ) 


5.949902 


4.978045 


4.164931 


3.484632 


2.915452 


2.439242 


2.040816 


1.707469 


1.428571 


0 


OK:-./OJ οὐι- ок? 


DIV := 10 
A := DIV 
9:2 1. A 


Exponential Series 


The first was X/Y, and this is Y/X. 


|Y 
=> = 1.195229 
x 


= #(А-5, ОЈЛ 5,0) 


мам ооо 


A-6+1 
Y 
ΜΗΝ 


5.949902 
4.978045 
4.164931 
3.484632 
2.915452 
2.439242 
2.040816 
1.707469 


1.428571 


1.195229 


I 


б 


Ү 


х 
1.195229 


1.428571 


1.707469 


2.040816 


2.439242 


2.915452 


3.484632 


4.164931 


ΗΕ Τε 


4.978045 


= 
о 


5.949902 


А =0.16807 
В =0.20088 
С =0.24010 
D = 0.28697 
E - 0.34300 
F - 0.40996 
G = 0.49000 
H = 0.58566 
J = 0.70000 
K = 0.83666 
L = 1.00000 


Unit = 1.00000 
XY = 0.70000 
X = 14.00000 
Y = 20.00000 


А 10 -J = 0.00000 
3 
A 10 -H = 0.00000 
A 
A 10 -G = 0.00000 
5 


A 10-Е = 0.00000 
6 

A 19 -E = 0.00000 
7 

A 19 -D = 0.00000 
8 

A 10 -C = 0.00000 
9 

A 10 -B = 0.00000 


H J 
X 
— = 0.70000 
Y 
1 
A 5 = 0.70000 
2 
B ° = 0.70000 
3 
C 12 = 0.70000 


g 
E ES 
II 
° 
ця 
о 
о 
o 
o 


л 
II 


F1 0.70000 


ES 


G 14 = 0.70000 


о 


H 12 - 0.70000 
K2 = 0.70000 


K 
x 
Jz = 0.83666 
Y 
1 


J2-K = 0.00000 
ЕД 

H 3 -K = 0.00000 
1 

G 4-K = 0.00000 
ω 

F 5 -K = 0.00000 
1 

E 6 -K = 0.00000 
= 

D7 = 0.83666 
1 

C 8-K = 0.00000 
з 

B 9 -K = 0.00000 
1 

A 10 -K = 0.00000 


K?-J = 0.00000 
K3-H = 0.00000 
K4-G = 0.00000 
K5-F = 0.00000 
К6-Е = 0.00000 
K7-D = 0.00000 
К8-С = 0.00000 
K?-B - 0.00000 
К10-А = 0.00000 


L 
— = 1.19523 
K 


S 2 


And if given any member of a 


Let us plead the 5th. 


So, if one is clever enough, which I 
am not, one can actually do any root 
seriesl from the fact that any number is 
expressible as a ratio, and triangles just 
love ratios. 


At one time I was seriously 
considering changing the name of the 
Delian Quest to One Circle, One Square, 
and One Line, but it did not stick. 


x 
Jz = 0.83666 
Y 
1 


J2.K = 0.00000 
T 
H З.К = 0.00000 
1 
G4 -K = 0.00000 
= 
F 5-K = 0.00000 
1 
E 6 -K = 0.00000 
E 
D7 = 0.83666 
1 
C5.K = 0.00000 
= 
B ° -K = 0.00000 
1 


A 10 -K = 0.00000 


series, save the square root, we have from 042906 


K?-J = 0.00000 
КЗ-Н = 0.00000 
K^-G = 0.00000 
K5-F - 0.00000 
К6-Е = 0.00000 
K7-D = 0.00000 
К8-С = 0.00000 
K?-B - 0.00000 
K10_A = 0.00000 


L 
— = 1.19523 
K 


G = 0.49000 
H = 0.58566 


L 
— = 2.43924 
F 
G 
— = 1.19523 
F 
H 
— = 1.42857 
F 
J 
— = 1.70747 
F 
K 
— = 2.04082 
F 
L 
— = 2.43924 
F 


sje sje ма тіс 


"|с 


aje alo ajy ale 


ala 


G 

F 

H 

F 

J 

— = 0.00000 
F 

K 

— = 0.00000 
F 

L 
-— - 0.00000 
F 


The Delian Quest 1994 
John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Inscribing A Circle In A Given Triangle 


М1 := 3 АВ := № Given three sides of a triangle, what is the 


length of the inscribed radius? 
N5:- 4 ВС := Nə 


Descriptions. 


АК:- АС BD := ВС ΑΕ - ЕК := АК AF 


2 2 FK CF 
СЕ :=-/ AC - АЕ AH := AES HN oo. ВЕ := AB- AF 
2 2 CF.BD CF.BM 
DF:- BD- ВЕ CD:=. СЕ «ΡΕ BM := ВЕ := 
CD CD 
HN AB 
GL:- ———— 
AH + BE AB BC AC 
Definitions. $1:= | BC So := | AC 53 := | AB ὃ,-Ο0. 2 
Ας ΑΒ BC 
[-S, +82 +S, - [31 -S4 «S4 - [Su +52 -S 1 
1 2 3 1 2 3 1 2 3 
Radius; = N Š Š öv 9 Ὁ öv Š © ὃ madiws-|1 
2. |81 +52 +S 
е з 1 
2 2 2 
АК-М3-0 BD-N5-0 ΑΕ C— — = FK — —— — K 0 
2:3 2:3 


(Ny - Ма №3) (N1 +N2+ N3) 
BN o 


AH - 


= 0 


(Να - N4 + Мз) (Му - Мо + N3) s 


(N1*N2- Мз) (Ni + N2 + Nə) 
Em нн 


-0 


2. (М1 + №2 ΕΝΩ) 


2 


2.25959 
2.13235 


AB 


0.58830 


DE 


BC = 


0.58830 


GL 


AC = 1.84623 


= 0.00000 


DE-GL 


ab, 


AC BCAB 


AF 


3 
ч Б 
9 
T 
< 


5: = 2.25959 
52 = 2.13235 


1.84623 


Ss = 


0.00000 


51+52)-5 
(S1+S2)-S3 PM 


(S1*$3)-S2- 


(S2+S3)-S1- 


2-,/S1+SotS3 


Unit. AB is the 
йы working side ог зз А : . 
ABI base А Inscribing А Circle In А Given Triangle 
Given. і 
\:=8 Y:=11 Given three sides ої а triangle, what is the length ої the 
040694A X-20 7-20 inscribed radius? 


Descriptions. 


W Y 
ΑΕ - x АЕ - 0.44 АР- 2 АР = 0.55 СЕ:= АР 


АС := 4/ АЕ2+СЕ2 ΕΒΕ: АВ-АЕ ВС:=_/ BF? + СЕ? 


СЕ | 
AK := АС BD:- ВС ЕК: AK-AF HN:= E Unit = 1.00000 | 
W/X -0.40000 | 
FK DF W - 8.00000 | 
АН АБ,  DF:-BD-BF BE: BF+-— EM:- HN το... | 
— AF = 0.40000 | 
СО := —— СО = 0.220528 Ү/2 = 0.55000 | 
BE + AH Y=11.00000 | 
2-20.00000 | 
Definitions. ΑΡ = 0.55000 | 
w Y Y GO -0.22053 | 
АЕ---0 АР---0 СЕ---0 
x Z Z 
2 GO = 0.00000 
1 2.22, х2.ү2 x w ха /W2.Z2+X2.Y2 + /W .Z2.(W-2 .X)+X2.(Y2+Z2) | 
Або вЕ-—-0 
X-Z 
Jw.z2.(w-2-x)+x2 (v? +z?) (2.22, x? . y? J| w.-z?.(w - 2.x) + x? (v? 22) 
BC — Sa VY 20 AK - ———————— = 0 BD- — — 0 
X.Z X.Z X.Z 
J| w?.22.x?. y? w.z Y J| w?.z22.x?. Y? + W-Z J| w.-z2.(w οκ) x? (v? +z?) σα) 
ЕК — --------------------------- = 0 НМ----0 AH- — T =o DF — —— 000000 0 
X-Z 2.7 2.X.Z X.Z 
1.22. (у аку x? (v? 22) «zx - W) Y бй Y C = 


"ΕΤ ΓΞ ВО 
2.X.Z 2.2 Jw.z2 w ах) x? (y? 22) «| w?.22. x2. Y? . x. z 


Unit. 
АВ = 1 
Given. 
N:= 5 
042194A 
Descriptions. 
AL ΑΒ.Ν AF := \/ AB. AL 
1 1 
3 3 


AC = (АВ. АТ) AJ = (AB-AL?) 


BL = ΑΙ, AB BP:- BL LR:- BL 


BC := AC- AB BJ := AJ- AB JL - 


BF = ΑΕ ΑΒ ЕЈ := AJ- AF CF := 


ВЕ .ЕЈ ВР .FG 
FG:- —— GN := CD := 
BF + JL BF 
BP -CD 
DM := AD := AC + CD AG 
BC 
AG AD 


GN DM 


FL := ΑΙ, ΑΕ 


BL - BJ 


AF — AC 


BC.CF 


BC + ЕЁ 


= АЕ + ЕС 


The Cradle 


Are A, M, N colinear? 


Definitions. 


AL-N=0 AF -/N-0 
2 
AJ-N?-0  BL-(N-1)-O 


1 


Ας. N? - 0 


L-(N-./N) =0 


ыы ο ιδ 2) о mE E BF -(./N- 1) - 0 


РЕ VN.(N- 1) в 
1 2 1 5 i 
мз :мЗ меме +1 

4 1 
рм м? -м? о 
i 2 1 5 T 


J/N+N°+N°4N° 41 


2 4 5 7 


" ΝΙΝΟ .N? NŠ м? " 
1 2 1 5 7 


ММЗ NŠ мб +1 


N./N-1 
1 2 1 5 
ММЗ ме м6 +1 
2 Ж 
CD м?м? = 0 
g 2 1 5 Е 


JN«N? NŠ ме 41 


2 5 7 
N+ /N+N3 .NŠ I NŠ 
Αρ 3 1 s 9 


JN«N? меме +1 


1 2 1 5 
Ас AN«N?.N?.N9.N9 е 
GN N-1 й DM 


AD VN+N3 .N3 NŠ NŠ 


N-1 


= 0 


2 


Unit. 


The Cradle 

АВ = 1 

Given. Are A, M, N colinear? 

X:= 9 
042194B Y -= 20 
Descriptions. 3 
AD := s АЕ =/АР AE - 0.67082 AC:= Ар? AC = 0.301869 

5 4 

AB 


ας = 3.312693 АН: АС? AH-0.368566 AD-ACÓÜ-0 


3 2 


AJ:- АС AJ=0.549426 АЕ:- ACÓ AE- 0.67082 


1 ο 


АК:- ACÓ АК-0.819036 AB-ACÓ-0 


In this plate one can see some of the various ways to project a root series. 
We have one method down in the little unit box, L, M, and N. We have the parallel 
line method shown by O and P. We have the peak method R, Q, and S. and we 
have the method I started wtih. So, eventually one can show, many ways that 
each of them are part of a root series. So, here I will simply cash out. 


When every possible root series is constructed in exactly the same way, it 
is very odd to say that one cannot do this or that root series. We have to learn 
how to start and stop them, and how many geometric recursions we want 


between those two limits. Learning the different ways to produce those series and 
learning how they are all interrelated can do nothing more than help us in that 
regard. 
Definitions. 
5 3 
Ap-E -0 КЕЗ 4 4 
5 is perfectly silly, AH - Ө =O AJ- Ө 
= but Mathcad 15 will * x 
3 315 not reduce these 1 1 
2 2 expressions. You 2 a 


have to do it 
manually. 


Unit = 1.00000 


/ J = 0.54943 . 
XY = 0.45000 5k 


E - 0.67082 
X - 9.00000 

K - 0.81904 
Y - 20.00000 
C - 0.30187 B - 1.00000 

F - 0.49749 
H - 0.36857 

G = 0.33373 
D = 0.45000 
= 0 

ο 


Given. Tangents and Similarity Points. 


What is the Algebraic names of the similarity 
points C and F in relation to the radius of 
each circle and the difference between their 


аа centers? 


Descriptions. 


I will work with point C first. 


Given AD = large radius 
BE = small radius 
AB = difference between centers 


AD:= 4 ВЕ:- 2 АВ:- 7 DE := AD - BE 


AB. AD 
= DE 


AC: AC - 14 


AC "External similarity point Origin to center of Radius Large" 


AB. AD 
AC := if| AD + BE,if| BE > Ар, О, ———— |, оо AC - 14 
кена AD - BE 


What is the length of line JC tangent to both circles? 


CJ:-4J AC? - AD? CJ = 13.416408 


And what is the formula? 
JC " External similarity point Origin to Tangent (Large Radius)" 


ΝΑΡ - BE + AB) -(—AD + BE + ΑΒ) 
CJ - AD. -——— — — —- ——— — — — — 


AD - BE 


I believe that I was almost laughing when I drew this up 
originally. I made it an acronym side show. I actually get 
annoyed with acronyms. It scared me so much I never did 
it again. But, for the last version of DQ. I should at least 
put a dress on the graphics and remove the acorns. For 
some reason, I always liked this write-up. 


AD = 4.00000 JK = 6.70820 
ВЕ -2.00000 АЕ = 4.66667 
АВ = 7.00000 ВЕ = 2.33333 
АС = 14.00000 РЕ = 2.40370 
АЕ = 4.66667 ЕЕ = 1.20185 


—— — — P CJ = 13.41641 ΡΕ = 3.60555 


СК = 6.70820 


What is the length of the line tangent to the least circle (CK)? 

BC:- АС-АВ ВС-7 

CK := BC? - BE? 

CK - 6.708204 

And what is the formula? 

CK " External similarity point Origin to Tangent (Small Radius)" 
y - (AD - BE + АВ) (AD - BE - ΑΒ) 


CK - ВЕ. ко 
AD - BE 


Lastly what is the length of line from tangent to tangent of these circles? 


JK:- CJ- CK 
JK - 6.708204 


And what is the formula for, JK, Tangent to Tangent"? 


AD = 4.00000  JK- 6.70820 
ВЕ = 2.00000 АР = 4.66667 


К -./-(AD - BE + ΑΒ) . (AD - BE - AB) = 
JK-./-( + AB) :( )=0 АВ = 7.00000 ВЕ = 2.33333 


АС = 14.00000 DF = 2.40370 
АЕ = 4.66667 ЕЕ = 1.20185 

——— — RENS " CJ = 13.41641 DE = 3.60555 
CK = 6.70820 


I will now turn my attention to the point F the internal similarity point. 


AB. AD 


AF = ——— 
AD + BE 


AF = 4.666667 


AF "Internal similarity point to center of Radius Large" 


AD 


AF-AB.— = 
AD + BE 


0 


BF - АВ ΑΕ BF = 2.333333 


BF "Internal similarity point to center of Radius Small" 


BE 5 
AD+BE | 


DF :- J AF? - Ap? DF - 2.403701 


DF "Internal similarity point Origin to Tangent (Large Radius)" 


BF - АВ. 


,/—-(AD + BE - AB) (ΑΡ + BE + AB) 
DF - AD. -———— — ——————  —— — _9 
(AD + BE) 


DF-2.403701 EF - 4 BF? - BE? EF - 1.20185 


EF "Internal similarity point Origin to Tangent (Small Radius)" 


|. -(AD + BE - ΑΒ) (ΑΡ + BE + ΑΒ) 
EF- BE —— ——— —— ——— —— _9 
AD + BE 


DE:-DF-EF DE = 3.605551 


DE "Internal similarity point Tangent to Tangent" 


DE -./-(AD+BE - ΑΒ) (AD + BE +AB)=0 DE = 3.605551 


ΑΡ = 4.00000 


BE - 2.00000 
AB - 7.00000 
AC = 14.00000 
AF = 4.66667 
CJ = 13.41641 
CK = 6.70820 


JK = 6.70820 
AF = 4.66667 
BF = 2.33333 
DF = 2.40370 
EF = 1.20185 
DE = 3.60555 


042694B 


Descriptions. 


2 


Given. 
М1 = З 
No = 2 
N3 = 7 


J 2 J 2 
Rj = № R5 = Nə 


What is the length of the AO, O 
being the similarity point? 


AC: 


I 


Rj BD := R5 AB := Να 


DE := ΑΒ AE:- BD CE:= AC- AE 


DE -AC 
CE 


AO: 


II 


Να Ry 
LEE, | 
Κι R> 


AO = 21 


Να Ry 
AO - — ^ - 0 
Κι R2 


Tangents and Similarity Points. 


2 


What is the length of the tangent GO? 


ку Go:-.JA02-AG2 


АС := 


= 0 


2 2 2 


GO - 


(R1 - Ва)" 


What is the length of the tangent HO? 


Να Ry 


«o» 


BH -- 


2 2 2 


HO - 


(R1 - Ва)" 


What is the length of line tangent to tangent of these circles? 


_ GO. AB 
` AO 


GH GH - 


2 2 2 
Ns -Ri -2.R, R5-Ro - 0 


What аге the names of the tangents АР and BP to 
the similarity point P? 


Να Κι Να Κι 
AP := —— BP := Ng- —————— 
What is JP? 
2 2 2 
2 2 κι /нз -ΕΙ -2-К1:-К2-К-2 
JP:= |АР -Кі JP о 
R1 Κο 
Να R5 
What is KP? БР СА ік, TR 0 
2 2 2 
T" JP-BP кл N3 -Кі -2-К1-К2-К-2 
Í AP KP- — 0 
R, Κο 
What is JK? 
JP.AB 
JK := 


AP 


Unit. 

АВ = 1 

Given. 

W:-8 Ү:-4 
0156946 X:-20 2-20 
Descriptions. 


I will work with point C first. 


Given AD = large radius 
ВЕ = small radius 
AB - difference between centers 


W Y 
Ар :- — ВЕ := — АВ := 1 
АВ -AD 
DE := Ар – ВЕ Άσε ΑΟ - 2 


AC "External similarity point Origin {ο center of Radius Large" 


AB.AD 
АС = ian + BE. it{BE > an, 0, А840.) е АС=2 


AD - BE 


What is the length of line JC tangent to both circles? 


CJ := J AC? - Ap? 


And what is the formula? 


CJ - 1.959592 


JC " External similarity point Origin to Tangent (Large Radius)" 


MUZ-XY«XZ (X Y-WZz«XZ) κ 


X (W.Z- X Y) 


What is the Algebraic names of the similarity 
points C and F in relation to the radius of 
each circle and the difference between their 
centers? 


I believe that I was almost laughing when I drew this up 
originally. I made it an acronym side show. I actually get 
annoyed with acronyms. It scared me so much I never did 
it again. But, for the last version of DQ. I should at least 
put a dress on the graphics and remove the acorns. For 
some reason, I always liked this write-up. 


Tangents and Similarity Points. 


Unit - 1.00000 
AB = 1.00000 
Y/Z = 0.20000 
Y = 4.00000 
Z - 20.00000 
BE - 0.20000 


W/X = 0.40000 
W - 8.00000 
X - 20.00000 


AB AD - 0.40000 


AC - 2.00000 AF - 0.66667 
AF - 0.66667 BF - 0.33333 
CJ = 1.95959 DF - 0.53333 
CK - 0.97980 EF - 0.26667 
JK - 0.97980 DE - 0.80000 


What is the length of the line tangent to the least circle (CK)? 


BC:- АС- АВ BC-1 


CK := ./ Bc? - BE” 


CK - 0.979796 


And what is the formula? 


CK " External similarity point Origin to Tangent (Small Radius)" 


Y-/(W.Z-X Y«X Z) (X Y-W.Z«X Z) 
Ke ος э ыы ql ο o lei 
Z.(W.Z-X Y) 


Lastly what is the length of line from tangent to tangent of these circles? 


JK := CJ- CK 
JK - 0.979796 
And what is the formula for, JK, Tangent to Tangent"? 


/(W-Z—-X-Y+X-Z) (X. Y-W.Z«X Z) 


I will now turn my attention to the point F the internal similarity point. 


AB. AD 


AF = —— — 
AD + BE 


AF = 0.666667 


AF "Internal similarity point to center of Radius Large" 
W.Z 


AF- ——— Y = 
W.Z+X.Y 


0 БЕ AD АВ 
АС - 2.00000 АЕ - 0.66667 
АЕ - 0.66667 BF = 0.33333 
CJ = 1.95959 DF = 0.53333 
СК = 0.97980 EF = 0.26667 
JK = 0.97980 ОЕ = 0.80000 


Unit = 1.00000 


АВ = 1.00000 


W/X = 0.40000 Ү/2 = 0.20000 
W = 8.00000 У = 4.00000 
Х = 20.00000 2 = 20.00000 


AD = 0.40000 BE = 0.20000 


BF - АВ ΑΕ BF = 0.333333 


BF "Internal similarity point to center of Radius Small" 


Y.X 
W.z-XY _ 


DF :- J AF? - Ap? DF - 0.533333 


DF "Internal similarity point Origin to Tangent (Large Radius)" 


BF 


,/—-(AD + BE - AB) (ΑΡ + BE + AB) 
DF- AD УС —— —— О 
(AD + BE) 


DF-0.533333 | EF - | BF? BE? EF = 0.266667 


Unit - 1.00000 
AB = 1.00000 


W/X - 0.40000 Y/Z - 0.20000 
W - 8.00000 Y = 4.00000 
X = 20.00000 Z = 20.00000 


AD = 0.40000 BE = 0.20000 
EF "Internal similarity point Origin to Tangent (Small Radius)" AB 


AC = 2.00000 AF = 0.66667 
AF = 0.66667 BF = 0.33333 


кк ο ЕСЕ ο ο д -0 CJ - 1.95959 DF = 0.53333 
Z.(W.Z--X.Y) CK = 0.97980 EF - 0.26667 


JK = 0.97980 DE = 0.80000 
DE:-DF-EF DE = 0.8 


DE "Internal similarity point Tangent to Tangent" 


АХ 2-Х У М 2 (W.Z-X Y«X Z) 
FE зно зо πε = 0 


Given. 
М1 = 3 
No = 2 
042'794A Να = 
Descriptions. 
| 2 | 2 
К = № R5 = Nə AB := Мз 
ві Ry” 
AC х= —— BD := —— CD := AB - (AC + BD) 
AB AB 
CD 
CE := cy АЕ :- АС + CE BE = ΑΒ -- AE 


2 2 2 
Ns + В1 - Кә 


АЕ-----------0 
2.N5 
ВЕ-------------0 
2.N5 
Definitions. 


If these equations look familiar, see 01/08/93 The 
perpendicular of a Triangle would be on the powerline. 


2 x2 2 5.2 
N4:-3 AF:= |AE^-«N4 FG:- /AF^-R, 


A drawomg solution for finding the chordal as outlined in 100 Great Problems of Elementary Mathematics 

Their History and Solution by Heinrich Dorrie. It does not lend itself to formal geometry, so I developed 

my own method, this is actually one of the methods I developed and it is quite simple. I was actually 
surprised to see how undeveloped it was. 

One of the attributes of the powerline is that a circle drawn with a center on the powerline which 
cuts one perpendicularly will cut the other as such. 


The Chordal or Power Line of two Circles 


FG- 


2 
2. | Ма 


Диз? {καρ +a N. 2 = 2. R47 E Td + (R4 - R2)” {πι + RJ? 


042794B 


Descriptions. 


A drawomg solution for finding the chordal as outlined in 100 Great Problems of 
Elementary Mathematics Their History and Solution by Heinrich Dörrie. It does not lend 
itself to formal geometry, so I developed my own method, this is actually one of 


the methods I developed and it is quite simple. I was actually surprised to see how 


undeveloped it was. 


One of the attributes of the powerline is that a circle drawn with a center on the 


powerline which cuts one perpendicularly will cut the other as such. 


U W Y 
АН := — ВЈ := — EF := — 
V x Z 
AH? BJ? 
АС = —— | BD: —— Ср AB- (AC + BD) 
AB AB 
CD 
СЕ:= —— AE=AC+CE | ВЕ- AB-AE 
u2.x2 _v2 we x 
AE — 2-2 -0 AE=0.57191 
2.V^.X 
2.х2 .v?.w? у2.х2 
BE-- 2-2 -0 ВЕ = 0.42809 
2.V^.X 
Definitions. 
2.2 „22 .2 „2\2 „2 4 4 2 
" (о .x^-v?.w?^.v x2) .22 «4. v^.x^. Y 


2.ү2.х2.7 


АЕ = 0.943176 


Unit = 1.00000 
ХҮ = 0.53333 
U = 8.00000 

У = 15.00000 
АН = 0.53333 


ХҮ = 0.37500 
W = 3.00000 
Х = 8.00000 

ВЈ = 0.37500 


ХҮ = 0.75000 
Ү = 12.00000 
Z = 16.00000 
AE = 0.57191 
EF = 0.75000 
BE = 0.42809 
FG = 0.77791 
AF = 0.94318 


FG := 
2.ү2.х2.7 


ЕС = 0.777905 


По? 2.02.у2. v4).x* -2.v?-w? (v? . v2). x2 .v*.w^]|.22 . 4.v^.x*.v 


The Chordal or Power Line of two Circles 


Given. 
Given three circles find their power point and 
Ny = 3 Di := 7.81447 if it is at all possible, cut all three 
No = 1 Do = 6.96686 perpendicularly. Demonstrate ап Algebraic 
name for the power point and the length of the 
042894 Ns = 2 D3 = 5.33279 resultant tangent. 
Descriptions. 
--.. т” _ "ТЕ. _ "*- | | | Power Point 
2 2 2 
2 2 2 2 2 2 2 2 2 
AG = ΓΞ AH = ----------<- АМ: SY 
2-і 2.02 2.01 
2 2 АЕ.АН АМ.СК 
ЕМ := / AE -AM АК := GK := AK- AG GJ:= ——— 
AM EM 
AJ-4AG^.GJ? AN:R)  JN:-4AJ?-AN? 
Definitions. 


2 2 2 
2 2 2 2 2 2 2 2 2 2 


2. |D4*-./(D4 + D2 - Dg) (Dy - D2 + D3) (ра - D, + D3) (Dy + D2 + D3) 


2 2 2 2 2 2 2 2 2 2 2 


2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 


= (D1 *D2 - Da) (P1 + D2* Р3) (D1- D2* Da) (рі -D2 - D3) 


Νι = 2.27017 
N> = 1.11001 
Мз = 1.12235 
№ = 2.09689 


2 


В, = 2.27017 
Κο = 1.11001 
Rs = 1.12235 


AC = 1.74796 
AE = 4.17617 


CE = 3.95617 
AM = 1.38576 
GJ = 2.00571 
JN = 1.68883 


D; = 1.74796 
D2 = 4.17617 
Ds = 3.95617 


m+ АМ Абіш, CRE 


(DADA 


-AM = 0.00000 
2-Di 


2.012. ((Ὀ221Κι2)-Βο2)2- ((D12+D2?)-D3?)?- ((Di?*R;2)-R22)? 


2. /рі24/ (Di *D2)-Ds) ((D;-D2)* Ds) ((Dz-D:)*Ds) (Di*D2*D5) бы кыы 


(D,2-R52.((R,2*R22)-R52-D,2)*D,2-D22.((R22*R352)-D32))*(D22-R,2.((D32*R22)-R32)*D,2.D52.(R,2*R32)*D352-R,2.((R22*R352)-D52-R,2))*((D22-R22-(R52-D22-R22)*D32-R22.(D;-R3).(D2*R3) )-D;2-R;2-R22) 


(((D1*Dz)-Da) (D1*Dz*Ds).((Di-D2)*Ds) (D1-Dz-Ds)) 


-JN - 0.00000 


Given. Teeter-Totter 
AF :- 2.652 
BE — 1.390 Given the rectangle ABDE, and some point F, collinear with AD, what are CE, CF, EF, BC? 
AB :- 2.992 
042994A 
-- F 
Descriptions. ? 
AD := ВЕ DE := AB 
1 
2 
DF- AF-AD EF: (РЕ? + pz?) Ë 
EF.BE АВ-СЕ D 
CE = ———— СЕ:= EF- CE BC:= —— 
DF EF 
Definitions. 
See the end note on the next plate for those who 
want to make AD greater than AF. 
A B C 


EF - 3.247262 
AB - 2.992 in. 


2 2 2 ο... \/(АЕ?-2-АЕ-ВЕ)+ВЕ2+АВ? = 3.247 in. 
= = š x = = 1. іп. 
ни АК ЖАК БЕС BE ч АҢ ев ЕЕ-/(АЕ2-2.АЕ.ВЕ)+ВЕ2+АВ?2 = 0.000 in. 


АЕ = 2.652 in. 


= ; BE-J(AF?-2.AF-BE)* BE?-AB? 
CE - 3.576619 EP-3247ín. 2, БЕЗ(АҒЫЗАҒВЕРВЕНАНА 6.000 in, 
CE = 3.574 in. AF-BE 
CF = 6.821 in. AF-J(AF?-2.AF-BE)* BE?- AB2 
| AF? - 2.AF.BE + ВЕ? + АВ2.ВЕ й № ος οσα 
DEO s n BC - 3.292 in. AF-BE 
AF - BE әрін 
C- = 0.000 in. 
AF-BE 


CF = 6.823881 


Ин AF | AF? _2.АЕ-ВЕ + BE? + AB? 5 
AF - BE 7 


BC = 3.295468 


ВЕ ΑΒ 
BC- — — - 0 
AF ΒΕ 


Unit. 

АВ - 1 

Given. 

W:-6 Ү:- 15 


ов X:=20 2-18 
Descriptions. 

W Y 
ВЕ := AF:-— АО := ВЕ ОЕ := AB 

x Z 


BE = 0.3 AF = 0.833333 
1 


DF- AF-AD EF: (DF? + pe?) : 


EF.BE AB.CE 
СЕ := СЕ:= EF ΟΕ ВС := — 
ОЕ ЕЕ 
Definitions. 


EF = 1.133333 


J/w.z-(w.z-2.x.v) x? (v? +z?) 


EF - -0 
XZ 

CE = 0.6375 

- ν../Χ2.[γ2, 232), w.z.(W.Z -2.x. v) о 
Х (X. Y-W.Z) i 

CF - 1.770833 

E y. /x?.(v?.22) .w.z.w.z -2.x v) - 
Z.(X.Y - М 7) i 

BC - 0.5625 

W.Z 
BC 


^ XY-WZ 


Teeter-Totter 


Given the rectangle ABDE, and some point F, collinear with AD, what are CE, CF, EF, BC? 


JW -Z(W.Z-2.X-Y)-X?.(Y?*-Z?) = 408.00000 


F 
W .Z.(W .Z-2.X.Y)+X2.(Y2+Z2 
pp W 2002-2: )+Х2(Ү2+22) — (60 000 
Χ.Ζ 
W../W .Z.(W .Z-2.X.Y)+X2.(Y2+Z2 
cp. МУМ 200 Z-2XY)Xt(Y?z2) — 0 0000 
X.(X.Y-W.Z) 
Y. /W .Z.(W .Z-2.X.Y)+X2.(Y2+Z2 
ср. УААН) ооо 
Z.(X.Y-W .Z) 
E 
D BC- = 0.00000 
X Y-W.Z 


з Вв с 
| | СЕ = 0.63750 
Unit - 1.00000 | W/X - 0.30000 ‚ Y/Z = 0.83333 _ 
| | E CF - 1.77083 
АВ = 1.00000 : W = 6.00000 ' У = 15.00000 _ 
у | ποσο ΕΕ = 1.13333 
po | | ВС = 0.56250 
| ΕΒΕ = 0.30000 ' AF - 0.83333 
“----------- ο ον... PEN M 
BE AF AB 


On both of these plates, if you are going to invert D and F, then you have to make 
a small change to some of the equations, making sure the the result is always 
positive. 


D Е J/w.z(wz-2XY)-X?(Y?«Z?) = 380.48222 


Й ми Z.(W.Z-2.X.Y)+X2.(Y2+Z2) 


Е = 0.00000 
XZ 
W../W-Z-(W-Z-2-X-Y)+X2.(¥2+Z2 
pp eee = 0.00000 
J (X(X-Y-W-Z))? 
Y. /W.Z.(W -Z-2-X-¥)+X2.(¥2+Z?) 
cF-—— — — — — —— — —— = 0.00000 
J (Z-(X-Y-W .Z))2 
WZ 
Βς--------------- = 0.00000 
J (c Y-W .2)2 
A | | B 
| | СЕ = 1.80667 
Unit = 1.00000 W/X = 0.58478 Y/Z = 0.24268 CF = 0.74978 
АВ = 1.00000 ' W = 11.69554 Y = 4.36832 £ 
. | | z-18.00000 =F 1.05690 
жо 20.00000 | ВС = 1.70941 
ВЕ = 0.58478 АЕ = 0.24268 


Given. 
АВ := 5 
BC := 2 

043094A 

Descriptions. 

АС := 4 AB? + Bc? 

BC. AC 
CD := 
AB 


Definitions. 


Division N2 


043094B 
Descriptions. 


CD: 


BD := 4 CD 


Unit. 

АВ - 1 

Given. 
Х:- 3 
Ү:-1 


Division М2 


> Í 


Unit = 1.00000 
XY = 3.00000 
X = 3.00000 

Y = 1.00000 
BC = 3.00000 
BD = 9.00000 


Given. Two Circles And A Parallel 
Ry:= 3 DE:-R, 
в. 2 бы Given the radius of two tangent circles find the radius of the third 
2' 772 that is tangent to the two circles and tangent to the parallel 
ЖЕРІГЕН opposite АР which is tangent to the larger circle. 
Descriptions. 


CN :- BC ЕО: 


DE CD := BC CE := Ср + DE 


NS.EQ 
ES = СМ М5: СЕ SQ:= EQ- ES AE :- SQ 
AD: AE-DE EP: DE АР:-,/АЕ2-ЕР? 
EP.AD DO-DE 
DO := DL: ———  . AC:= AD-CD СМ: BC 
AP CD 
АР.АС AE.AD AD.MO 
АМ := АО := MO := АО AM MR:- — —— 
АЕ АР АО 
RO:- — 5  DR=DO-RO LR: DR+DL ΜΙ- J MR? L LR ο... 
JL = 1.424 in. 
ED2 
——-JL = 0.000 іп. 
MR.DL LR.CK 4.CD 
DK := — —  CK- DK-CD CH= 
LR ML 


MH:-J/cM^-cH? MG-2.MH  GL- ML 


Definitions. 


2 


Ry 
Bau με. 
3 4-В2 GJ-Rs=0 


- MG GJ := 


CM -GL 
MG 


Unit. Two Circles And A Parallel 
mn := 1 
Given. Given the radius of two tangent circles find the radius 
W := 19 Y:= 4 of the third that is tangent to the two circles and 
050194B X := 20 Z:- 15 tangent to the parallel opposite F which is tangent to 
the larger circle. 
Descriptions. 


The results of Plate A tells us the 
equation for the remaining radius, and 
knowing that it is tangent to both 
circles the construction becomes 


obvious. 
W Y 
Ар := — ΒΡ :- — 
Χ Z 
AD? 
AK := 4.BD AG := — 
AK 


AH := AD+ AG BJ :- BD+ AG 


AD? πο τους 4 | ; m SP ανν” | 
CE := CE = 0.396094 ` ] 
4 .Вр 
Definitions. 
w2.z 
CE - E =0 Unit = 1.00000 
4.X Y mn = 1.00000 
XY = 0.65000 CE = 0.39609 
= 2 
ме 13:00909 -СЕ = 0.00000 
Х = 20.00000 4.BD 
AD = 0.65000 
XY = 0.26667 
Y = 4.00000 | 
%------ б ні SS SS 
Z = 15.00000 ο BD 
BD = 0.26667 
W2.z 


-CE = 0.00000 
4.X2.Y 


If one compare this plate, B, with A, they 
find something missing, some 
understanding as to why it is so. 
Although one can construct figures from 
equations, the finished construction may 
need to be aughmented with structures 
which are implicit in the equation. 


Just knowing ones projection is 
dependent on the powerline, a lot less 
construction is needed than any of my 
plates on this show. 


Unit - 1.00000 
mn - 1.00000 
XY - 0.65000 
W - 13.00000 
X - 20.00000 
AD - 0.65000 
XY - 0.26667 
Y - 4.00000 

Z = 15.00000 
BD = 0.26667 

2.2 

4χ2Υ 


ΟΕ - 0.39609 
2 


-CE - 0.00000 
4.BD 


CE - 0.00000 


Given. 

Ву := 1.49167 ЕК := Ку 

В2 -- .70833 ВС := R5 

D :- 2.65 CK:- D 
050494A N := 15.18411 
Descriptions. 


FL 
FL:-2.FK FG:= N AK: 


2 2 2 
Rj +D - R3 


Two Circles And A Tangent 


Given two circles, the difference between them and a point on one 
expressed as a ratio of the diameter, find the circle tangent to both at that 


Ë 


EK = — ————. АО := 
2.D Q 
АО-АО 
GL := ΕΙ, FG GM:=- /FG.GL АУ- τ АЕ := АК FK | H c B 
L к J G D 
FJ := AJ- AF JL := FL- FJ зом JFJ-JL GJ: FJ-FG 
EN πηρα "— GJ.GM _ QM. GM P  FK- 1.49167 in. 
ΜΞ (UO T GM) + ^ JQ« GM ^ JQ« GM CD - 0.70833 in. 
CK - 2.65000 in. 
НМ'ЕН MN - 0.61983 i 
EF:- Εκ FK EH - EF- ЕС + СН HO = ———— MO := HO - HM Q =0. in. 
GH FG = 0.19648 in. 
2.FK 
KM -MO = 
KM: ЕК MN- — —— MN- 0.619833 τα ΕΕ 
ΟΜ 
Definitions. 
(а-ві р) -N (R3 * D- R4) (R2 ві -5) 
MN- — — e > l oo о 


2N.(R2+D -R))-4:-D 


‚А 


Unit. 

CK := 1 

Given. 

U:-9 ж:-4 Ү:- 16 
050494B У = 14 X:-17 Z:=20 
Descriptions. 

U w FK.Y 
FK:-— BC:=— GK := ЕС := ЕК - GK 
V x Z 
FL-2.FK  AK- CE TÉ "n εκ” + CK? ВС? 
ЕК — BC 2.CK 
у (ЕК – BC + СК) .(—FK + BC + СК) 
AQ := FK. ————————————————————— 
ЕК - BC 
- _ AQ.A 
GL:- FL-FG GM:=./FG-GL AJ. 399 
АК 
FJ := АЈ - AF JL := FL — FJ JQ - ./FJ-JL 
2 2 GJ.GM QM.GM 
QM :- 4 (JQ + GM)“ + GJ GH = ———— ul e 
JQ - GM JQ - GM 
HM EH 
EF := EK- FK ЕН = EF + FG + GH кы атташ 
ΚΜ.ΜΟ 
ΚΜ = FK MN = QM MN = 0.419597 


Definitions. 


х2 | 2. (v?. v?) 2.υ.γ.ν|. γ9.γγ2.2 
2.4.X(V.W.Z-U.XZ-V.X Y) 


MN - 


AF := AK- FK 


GJ := FJ- FG 


Two Circles And A Tangent 


Given two circles, the difference between them and a point on one 
expressed as a ratio of the diameter, find the circle tangent to both at that 


point. 


MO :- HO - HM 


Unit - 1.00000 
M = 1.00000 


U/V = 0.64286 
U = 9.00000 

V = 14.00000 
FK = 0.64286 


W/X = 0.23529 
W - 4.00000 
X - 17.00000 
BC - 0.23529 


Y/Z = 0.80000 
Y = 16.00000 
Z = 20.00000 
GK = 0.51429 
MN = 0.41960 
2.FK 


= 10.00000 


Unit 
ЕН = 1 
Given. 
Descriptions. 
2 
FH 2 2 σα 
CE := FH CG:- — EG := 4 CE σα CD:- —— 
N CE 
|. 2 2 DG EH 
DG = CG = CD EH = 2 -EG BH = EG ` CH = FH 
BC:= (CH*-BH* AC:=2-BC AE:=AC+CE AJ. CG-AE 
| СЕ 
4.ca? 3 [3.N2 — 4) 
3.CG- -АУ-0 3.CG-4.CG -AJ-O AJ - 3 = 0 
CE N 
Definitions. 


The resultant equation suggests this construction. 


CG οσαδὶ A 


ТҮР нен тк C 


ні) (2) с(2) 


AJ-XY = 0.00000 in. 


A Ratio In Trisection 


What is AJ to CG? 


S 2 Unit. 


AE A Trisection Ratio with the Paper Trisector 
Given. 
The figure works on the fact that trisection takes place as point K moves between .5 and 1 of half the radius. 
N:= 5 Thus one can examine it by a simple fact. Division in this method will take place, for the Paper Trisector, 
over 3/4 of the semi-circle. 
ΕΘ In trisection, what is the ratio of FG/EK? 
Descriptions. 
AE EH 
EH:- — НК:= — АК: АЕ + EH + HK 
2 N 
EJ.AK 


EJ := AE EK := EH+HK AD-- CD := AE 


АС ЕК 2 
AC := AD- CD BC- —— CE=AE ВЕ = УСЕ"-ВС 


2 2 BD AD 
BD := CD + BC ОЕ := 4 BD + BE DF :-= ———— 


2 


DE 

EG := АЕ DG := DE + EG FG := DG- DF 

HK = 0.1 FG = 0.361715 

EK = 0.6 AK = 1.6 

Definitions. 

EH 1 ο нк“ ο 3.N+1 N+1 
2 2.N _ АК------0 EJ-1-0 ЕК- 

2-М 2-М 

3:-N+1 2.N 

AD - ———— = 0 CD-1-0 АС-----0 C- =0 CE-1-0 
N+1 N+1 N+1 


/2:-N+1 2.N+1 J2-(2-N +1) 
BE--— — --0 BD--————-0 DE--———-———-0 ЕС-1-0 


(N + 1) N+ ` М +1 
ааа Le за /2-ү/зМ+ї+үн+ї | 
2 ΠΝ 
2:(Ν + 1) 
3 
puo сс τα 1) 2 о ον. 1) 
EK 


2.(N + 1)? (N+ 1) 2 


Unit = 1.00000 
XY = 0.20000 
X = 4.00000 

Y = 20.00000 
Y/X = 5.00000 
mZAEF = 50.33596? 
mZADF - 16.77865? 
mZAEF 

mZADF 

AE - 1.00000 

HK - 0.10000 

EK - 0.60000 


= 3.00000 


FG = 0.36172 
, AK - 1.60000 
p. N = 5.00000 
at 1-N)../2-./2-N+1+2-(N+1 z) FG 
ΝΛΩΞΝ)/2./2Ν1112{Ν11)3} FG до 
5 EK 
(N+1) 2 
3 
2-./2-N)-./2-N+1+2.(N+1) 2 
аа мана un ш 0.00000 
2.(№+1)2 


N 2 Unit. 


АЕ := 1 
Given A Trisection Ratio with the Paper Trisector 
X-5 Ү-17 The figure works on the fact that trisection takes place as point K moves between .5 and 1 of half the 
U U radius. Thus one can examine it by a simple fact. Division in this method will take place, for the Paper 
050794B Trisector, over 3/4 of the semi-circle. 
Descriptions. In trisection, what is the ratio of FG/EK? 
AE Y EH 
EH:- —  N-— HK- — АК:АЕ-ЕН-НК 
2 X N 
EJ.AK 


EJ := AE EK := EH+HK AD-- CD := AE 


АС ЕК 2 
AC := AD- CD BC- —— CE=AE ВЕ = УСЕ"-ВС 


2 2 BD AD 
BD := CD + BC ОЕ := 4 BD + BE DF :-= ———— 


DE 


2 


EG := AE ра := DE + EG FG := DG- DF 


HK = 0.147059 FG = 0.486472 N - 3.4 Unit = 1.00000 


EK = 0.647059 AK = 1.647059 XY = 0.29412 
X = 5.00000 
Definitions. Y - 17.00000 


Y/X = 3.40000 
mZAEF = 59.10085° 


μκ. κ -о gg T^Y. mZADF = 19.70028^ 
2.Y | 2. Y |. mZAEF 
= 3.00000 
mZADF 
X+2-Y-(K-Y)-\/2+2-(K+Y)-./K+Y AE = 1.00000 
ΕΕ ΤΕ το a HK = 0.14706 
icd EK - 0.64706 
2.(Х +Y) š FG = 0.48647 
X+3 Y N AK = 1.64706 
"car τη N - 3.40000 
| 3 
[X+2.Y (X-Y)- «хну ЇХ = 
SS ee pa = 0.00000 dons /2-М+1 +2.(N+1) 2) FG _ 00000 
= 24X«Y)? 5 EK ` 
2 
FG Y| VX 2 Á [x2 v?)./2.2. (x. v)? 5 ( 3) (N+1) . 
ТТ. = —— m  - = У. Х+2.У. x2-Y? MJ2T2-(X 2 FG — 
EK 7 SENSING ISO) SUE Fe 0.00000 (/2-\/2-N)-/2-N+1+2-(N+1) 2 
2 £ EK ——— -+YAa = 0.00000 
(ХУ) xa з 


2.(N+1) 2 


Given. Tangent Diameter and Circles 

Ү:=17 N,-2 
051694A X:= 6 
Descriptions. 


Choose a point along CF and the number of circles tanget to it and to the 
circumscribing circle and place them in the downright position. 
The number of marbles one can stack this way is equal to the number of E/J, 
or N,. 

1 


X 2 2 EJ? 
DE := — EJ := СЕ № DJ := ./ ПЕ + ЕЈ JG:= —— 

Y DJ 
BE- CE EG- EJ? σα’ BG - .BE2 EG” 

JK.BD 
BJ := BG + JG JK := СЕ BD := BJ - DJ DH := BJ 
DH = 0.301428 
Definitions. 
ума? Vax 
DE-—=0 EJ-N,=0 DJ- =0 
Y 
2 
JG iG PET 
Е 2 2 2 BE - 1 = ο EG — = 0 
NQ^Y^«X 12.92 х2 
2 2 2 2 2 2 2 2 2 

J [Y =< ).x Ny y+ JN, [Y EX )+х 

Bu 2 2 2, Е p 2.2 2 ix о! Unit = 1.00000 
| | — P ESI Γ.Ν nit = 1. 
NC Y“ +X Νι Y +X XY - 0.35294 
2 2 2 2 2 | [ X = 6.00000 
ЕЙ (ү -Х ης. -X ' Y= 17.00000 

JK-1=0 BD — ———— ————————————— -- 0 ! DE = 0.35294 


Y. |N]? Y? +x? ' EC = 1.00000 


EC-DE = 0.64706 


v. [n 2 (v? - x?) + x? - x? C | CD = 0.64706 
sD | DH = 0.30143 


v.m? Y+ Íx? -w,?-(x? v?) EN 


DH - 


Unit. 

АЕ := 1 

Given. 

Х:- 5 ΝΙ = 3 
051694B Y:= 13 | 


Tangent Diameter and Circles 


Descriptions. 


Choose a point along DF and the number of circles tanget to it and to the 
circumscribing circle and place them in the downright position. 
The number of marbles one can stack this way is equal to the number of F/J, 
or N,. 

1 


x 
= = = ΜΝ κα ΕΕ 
DF:-AF FJ-N, HJ-AF EF= > gj ЕР? EG- BF -= AF 


2 2 2 2 HJ ВЕ 
FG := ./ EF - EG Ва := ВЕ — FG BE = BG - EG BJ :- BE + EJ ЕК := 


2 
2 ((АУ-АЕ 
AJ:=FJ+AF BC: ВР- | ЕР «|| „ЕК BC-EK-0 ЕК = 0.224477 


Definitions. 
х Jm? +x? 
DF-1-0 FJ-N,-0 HJ-1=0 EF-—=0 EJ--— — — — -0 
Y Y 
2 N,-X 
x 1 _ " 
EG - -0  BF-1-0 FG- -о AJ (81%1)-0 
Y. |N]? Y? . x? NI Y^ Xx 
a Unit = 1.00000 
2 [2 2 2 2.2 2 2 2 Hl | XY = 0.38462 
Ja (ү -X )+х Y. Ni (ү -Χ )+х -Χ pope р Х = 5.00000 
ВС -O BE- =0 


я ; Y = 13.00000 
N^ Y^ x^ Y. | N42. Y? . x? Р | EF = 0.38462 


EK = 0.22448 


ΝΥ; |Ni2 у -м2.х2 +02 v. |N? (x? - x?) +x? _ x? | 
ВЕ Е Е жїз о) | 
|N]? Y? +x? Y Ny y+_/N,?.\¥?-x? +x? ; 
J 
v. n1? (v? - x?) + x? - x? ο... 
BC- -0 


Unit 
Ү=1 AB:= Y Trivial Method Square Root 
Given 
102794A X: 5 N-X 
Descriptions. 
BG 


AG:= N BG := AG - AB ВЕ: 


ЕН 
AF := АВ + ВЕ ЕН- ВЕ DF "AF AD := ΑΕ ΡΕ 


BD:- AD- AB DG:= BG- BD FJ :- BF 


DF.DH 
DH := y вр.ра DE:- ——— AE := АВ + Вр + DE 
DH + ЕЈ 


ХУ = 5.00000 
Х = 5.00000 
У = 1.00000 


С = 2.23607 
\/ AB. AG- AE = 0 AE - 2.236068 


Definitions. 

The following is as far as Mathcad 15 will get you, the AE is the square root of AB x AG. 
rest you have to do by hand. As I noted elsware, 

Mathcad is not the sharpest tool in the shed, I hope! Now, if you are wondering why I 


say trivial, it is because I foundf 
that word in a dictionary and 
км + 1)? IN 172. (м + 1) 2 -2.М- 2.Ν2) й thought it would look good 


TM di here. 
(N+ ТЕНГЕГЕ 2../N.(N- 12 standing there 


АЕ 4/ΝΞΟ 


AE — 


У:= 1 АВ:- Y 


Given 
X := 4 N := X 
102794B 
Descriptions. 
AB CG 
АС := N ре CG - AG - AC 5 
Ac? 
AF:- AC- CF ЕН:= CF CD:= σα AD :- АС + CD 


DG := CG- CD CJ:= АС BD:- AB- AD 


CD. AC 
DH := 4 BD .AD CE := — ——— EG := CG - CE 


DH + AC 
JN-(N- AB) -EG- 0 


CG-3.5 EG = 3.464102 CD = 0.071429 


Definitions. 


(N2-N+1) VN INC D +2.N2_2.N 
N?.N«2-/N-(N- Όλι 


EG — = 0 


Trivial Method Square Root 


XY = 4.00000 
X = 4.00000 


CG = 3.50000 
Y = 1.00000 

EG = 3.46410 
X-Y = 3.00000 

CD = 0.07143 


J(X-Y).X-EG = 0.00000 


F 
AB = 3.85750 cm 
EG - 13.36277 cm 
CD = 0.27554 cm 
CG = 13.50125 cm 


AE is the square root of BG x AG. 


Trivial Method Square Root 


Given. 

Х:-6 Y:= 20 
102794C Unit. 

АС := 1 
Descriptions. 


In plates A and B, we took one or the other things involved in 
computatrion and called it unity. Here, both are grouped as a 
unit and one can see the whole of all the possible interactions 
between the two in a simple figure. 


x Y-X BG 
АВ:= — BG:= ——— FH:- — AF := AB + FH 
Y Y 2 
КЕЛІ. 2-сн2- rg? 
" 2 CD:= ——" DF := CH - CD 
2.CH 
DF.DH 


DH := ,\/(CH+CD)-DF  |DE:- ———— 
DH + FH 


AE = СН + CD + DE AE = 0.547723 


x 
|Ш-АЕ-0 
Ү 


Definitions. Ищи... * 


ыа Y-X Unit - 1.00000 
АВ---0 BG- ——-0O ΓΗ. - 0 
Шы XY = 0.30000 А = 0.00000 С = 1.00000 
Х = 6.00000 в = 0.30000 РЕ = 0.08618 
> — Y = 20.00000 C-0.32500 PF = 0.18846 
"атт" бау" = CD = 0.13654 
УЯ iid B - 0.30000 D = 0.46154 
CD (ex. v -x? -ү2) о (x - v? JB = 0.54772 I е 
О ΑΥΧ: Ἢ DF - ——__—__ = 0 C = 0.54772 =0. 
кежи 2.Y (X +Y) 
FECE) ш cis V x (y X- Jv? AE is the square root of AB x AG, which is always 1. One should come to 
DH - Ju xsv E DE - JAKY = understand that considering two things, and the relation between them, they are 
+ (Xa 


grouped as one thing and are proportional to that whole. Thus, a simple 1, or unit, 
produces every possible solution there ever can be in terms between O and 1. So, 
slide B from A to G and see every possible root that can exist. 


АВ = 1 
Given. 
N:= 5 
102894A Trivial Method Square Root 
Descriptions. 
АН = AB.N BH:= AH -AB 
BH 
BG := 72. GK := BG AG :- AB + BG 
ск? 
DG:- — АО: AG-DG AL:= BG 
AG 


GL- ./AL7+AG* BD- BG-DG DH:= BH- BD 
рк --4/BD.DH кі - J Ар? + (AL + DK)? 


GL? + GK? _ KL? DG-GJ 
|. r e hos 


GJ := : 
2.GK GK $1 = GK 
DK.GJ AF.FJ 
AF:- AG- FG FJ-- е 
GK FJ+AL GJ- 
АЕ = AF- EF / AB. AH- АЕ = О AE - 2.236068 AE is the square root of AB x AH. 


Definitions. 


Another fine example of Mathcad's inability to function rationally. Even to get the reduction this 
far required too much manual labor, but if one wants to continue, then one will get to the simple 
result. 


2 2 2 
ag ΗΝ 1) ΥΝ.(Ν 1 *2-N(N-1-N41-/ N+ κα 


(лЗ 3.N2 .3.N- 1). 12 /N.(N- 32. (2.N2 1 4.N ο) 


АЕ 4/ΝΞΟ 


Given. 
X:=6 Y:=20 
Unit. 
102894B AH:- 1 
Descriptions. 
x Y-X BH 
AB:= | BH- —- BH: AH-AB BG- — 
Y Y Бы 2 
ск2 
GK:-BG AG:= AB+BG DG: AD:=AG-DG 
AL:- BG  GL:=./AL7+AG* BD - BG- DG 


KL := 4/ AD? + (AL + DK)” 


DH := ΒΗ - BD DK := ./ BD DH 
GL? + GK? _ KL? DG-GJ 
GJ := — G := AF = AG - FG 
2.GK GK 
DK GJ AF -FJ 
FJ := -------- F :-= —— AE := AF - EF 
GK FJ + AL 
A AB. AH- AE = O AE - 0.547723 
Definitions. 


And again, this method judges both parties equally. 


ERE κε YX -0 
Y Му 


Trivial Method Square Root 


Unit = 1.00000 
XY = 0.30000 
X = 6.00000 

Y = 20.00000 
AB = 0.30000 
AE = 0.54772 


4 AB -AE = 0.00000 
L 


AE is the square root of AB x AH which is always unity. 


AB:-1 Square Root of a Segment 
Given. 
N - 22 б 
103194А 
Descriptions. 
AF := N ВЕ = ΑΕ – AB АО := =- 


АД = АЕ ЕК З ΑΕ BD:- AD- ΑΒ BJ — 4| AB? + AJ? 


AB.BD AJ.BD 2 2 
BG:- —— T DH = AD DG- BJ СН := ./ ОН - DG 


BJ 
AB.(BG + GH) 
HJ = BJ+BG+GH BC:= J АС:= АВ+ BC 
CF.CH 
СЕ = ΑΕ-ΑΟ ΟΗ:- /AC.CF ΟΕ-- —— — 
(CH + FK) 


EF := CF-CE ВЕ:=ВС+СЕ DF:- BF- BE CD:- AD- AC 


Definitions. 


Given a unit divide a segment into N and its 
I cannot get Mathcad to transform one into the other. square. Let AB be the unit and BF the 


segment then BE is N and EF its square. 
BE?-EF-0 γΕΕ-ΒΕ-Ο 


N-2+N../4-N-3 
ΒΕ----------------0 


2-М-1-:/4-М-3 
2.N?-./4.N-3-2.N«1 
Ες το ο EU acid 


2-М--/4-М-3-1 


Duplicate Ratios 


Given. 
№ := 4.55192 
110194A №2 := 3.86362 Given BG and BC find AB, AG, such that (AB? - AG)!/3 = BC. For obvious 
reasons, BC between BG. It seems this is the first time I drew the figure in 
Descriptions. Sketchpad, all my other graphics came from TommyCad in the early 90's, 
. | | _ BG | : I am going to be presenting two identical write-ups of the figure, the 
Бен Жана 1 ORE 2 ΕΕ sr PE only difference will be in N2 in order to show a problem with so 
2 2 BC.CF BN.CF 2 2 called mathematicians today. 
CN:-4 BC + BN CH := FH = HL := FL — FH 
CN CN 
BC.CL BN.CL 
CL:- CH-HL CD- DL := GM:- DL BD := BC + CD 
CN CN 
LM.GO 
DG:= BG- BD LM:= DG GO = Ва MO - GO + GM EG = πο _ 
CG:- BG- ВС СЕ: CG- EG CJ- BC CK:= CE IJ - BC M 


2 2 IJ - BI 
JK := CK- CJ ІК := y IJ +JK BI := ВС АВ: —— AG:= АВ + ВС 


JK 
Мі = 4.55192 
AE := AB- BC- CE AC:- AB- BC AB -= 0.746998 AG - 5.298918 N2 = 3.86362 5 
АВ = 0.74699 
АЕ = 2.757812 BF = 2.27596 
MN AG = 5.29891 
Definitions. AC = 1.43528 
1 1 AE = 2.75779 
2 3 2\ З E 
[AB AG) -АС-0 [AB.AG | -AE = 0 (AB2.AG) 3 = 1.43528 


1 

(AB.AG2) 3 = 2.75779 
1 

(AB2-AG) 3 -AC = 0.00000 
1 


Here, everything looks as it should and we might get comfortable, 
but let us just move C. 


Given any point on a segment, cut the segment into duplicate ratios with (AB-AG?) 3 -AE = 0.00000 
that point. 

EG CE (0) 
EG = 2.541106 CE = 1.322514 BC = 0.6883 ------0 


S 2 


Given AG - AB = BG and (AB? : AG)1/3 - AB = BC, find АВ, AG, and (АВ. АС2)1/3, 


Given. For obvious reasons, BC between BG. It seems this is the first time I drew the figure in SEetchpad, all 
№ := 4.55192 my other graphics came from TommyCad in the early 90's, 
№ := 2.63187 I am going to be presenting two identical write-ups of the figure, the only difference will be in N2 in order to 
ΡΕ . . show a problem with so called mathematicians today. 
Descriptions. Duplicate Ratios " 
BG ооо о αν 
BG:- Ny ВС- Мі - М BN:= BG BF := = FL:- BF CF:= BF- BC 
2 2 BC.CF BN.CF 2 2 
CN := 4 BC ΒΝ CH := FH := HL := 4 ΕΙ - FH 
CN CN 
BC.CL BN.CL 
CL:= СН + Ні CD:= DL := GM:= DL BD := BC + CD 
CN CN 
LM.GO 
DG := BG- BD LM := DG GO := BG MO := GO + GM EG := "мо. М; = 4.55192 B 
№ = 2.63187 
CG:= BG- ВС СЕ:=СС-ЕС CJ:= ВС CK - CE IJ :- BC AB - -8.46128 
BF - 2.27596 
IJ. BI AG = -3.90936 
2 2 i 
JK := CK- CJ IK = IJ ος ВІ- ВС ΑΒ - "ж AG := АВ + BG AC = -6.54122 
AE - -5.05688 
1 
AE = AB+ BC+ CE AC = AB + BC AB - -8.461312 AG - -3.909392 (ΑΒ2.ΑΩ) 3 = -6.54122 
1 
AE = -5.056911 (АВ.АС2) з = -5.05688 
1 
Definitions. (AB2.AG) 3 -AC = 0.00000 
1 
1 1 (AB.AG2) 3 -AE = 0.00000 


3 3 
(aB? AG) = 3.270631 + 5.664899i [AB AG?) _ AE = 7.585367 + 4.379414i 


For those who believe that math is perfect, that mathematicians are literate, here we have an example of simple geometry and a child's 

drawing program showing the illiteracy of one of the top math programs world-wide. How is it possible for two identical equations with identical 
inputs produce two different resullts? How is it possible not to know what your own grammar means? Do the equation in Windows Calculator, 
it will even get it right. Why can't a so called high end math program? 


S 2 


Given. 
М1:- 4.55192 
№ := 2.63187 
110194С 
Descriptions. 


Maybe I am remembering badly, but there 
was something about trying to find a way 
to construct duplicate ratios? How hard 
can it be? one can find duplicate ratios on 
any segment given any point, two of them 
in fact. 


I do not think I need to keep writing the 
figure up, but maybe later. 


Definitions. 


Duplicate Ratios 
Procrastinated write-up? 


A = 0.00000 
AB = 0.20070 
AC = 0.51326 
AD = 0.81848 
AE = 1.00000 
BC = 0.31255 
CE = 0.48674 


CD = 0.30523 
DE = 0.18152 


AJAB.CE-BC = 0.00000 


AC.DE-CD = 0.00000 


Unit 
АВ - 1 
Given 
N:= 5 
122494A 
Descriptions. 
BJ 
AJ := AB. N AF := -/ AB. AJ ВУ:= AJ- AB BG- z 
as? 
AG := AB + BG GS - BG pG κας. FG := AG- AF 
BD:- BG-DG DJ:=BJ-BD  DS-.BD.DJ 
DS.FG 2 2 
FK := ВЕ = AF- AB BK- -/ ВЕ" :ΕΚ 
DG 
DJ ЕК BK.BJ 
ΕΙ := БІ:- FI + BF BP - ------- 
DS BI 
BJ.KP MP 
KP:- BP- BK MP - OS := — 
BK 2 
Definitions. 
(N- 1? ΥΝ.(Ν - 1) 
с з = 08--------0 
2-(N + 1) 2-(N+/N+1) 


Power Line At Square Root 


In this square root figure, what is the 
Algebraic definition of the tangent 
circle OS? 


28 = 1.00000 

AB Y AB = 1.00000 
AB = 1.43933 cm AJ 
AJ = 11.23950 cm AB = 7.80882 М = 7.80882 
OS = 1.18009 ст os 

— = 0.81989 OS = 0.81989 


ΥΝ.(Ν-1) 
2-(/N+N+1) 


-OS = 0.00000 


N 2 Power Line At Square Root 


Given. In this square root figure, what is the Algebraic definition of the 
У:= 20 X:= 16 tangent circle OS Given just point D? 
Unit. 
Y 
122494B "A: 
Descriptions. Y 
X AH 2 2 
Ар- > АС--- ро = ΜΑΡ (АН Ар) Ср:- 4 АС? DO 
АС2 рк Unit = 1.00000 
CK = CD AK = CK + AC DK = AK - AD DJ = 2 XY - 0.80000 
X - 16.00000 т 
Ac? Y - 20.00000 ET ue 
АУ: AD+DJ CJ:- AJ- AC σα -- су AG :- Са+АС pM 
DJ.CD АС.ОР Α[π-------- 
СУ :- /AG-(AH-AG) DP- DW :-- 
Ας GV AD = 0.80000 
ST = 0.09524 
DH:- AH-AD  HP:-4DH?.DP^ AW:=AD-DW XOX —  oos2a 
2((QQ-xY) v?) ` 
HP.AH AH.PR RT X(Y-X) 
HR:- — —— РК := HR- HP RT := ST := — ——-S.FT = 0.00000 
AH - AW HP 2 2-((K?-X-Y)+¥?) 
ST = 0.095238 
Definitions. 
x 1 VX (Y-X 2.X-Y Y 
Ар--- -0 АС---0 ро УХ(У 3) ϱ сь X У ο CK – —————— = 0 
Y 2 Y 2.Y 2.(2.X - Y) 
x 2.X.(Y - X) 2.X.(Y - X) x? 2.xX? -2.x Y. v? Y-(2-X- Y) 
AK- —— —— = рк- —— T о Aj- О. ова- ομως 
2.X-Y Υ.(2.Χ Y) 2.Y.(2.X - Y) Υ.(2.Χ Y) 2.Υ.[2.Χ Y) 2(2.x?-2.x v. v?) 
x? Χ.Υ X) ХУ X) x? Y-X x?.Y?.(y - x) 
AG- —— 2-0 GV-—— —4— —,-0 5υρ------ο υὔ----ο ΡΗ- Ἠρ----------ο 
2.X^-2.X. Y. Y (2.x2 +Y? - 2.x y) Y Y ы Y 
2 2 2 2 2 
Х.(Ү-Х Y-X)Jx +Y X +Y .X.(X- Y X.(Y - X X.(Y-X 
АШ 9.6 Ἠπ ον чом ом бб 


Y x2 x.Y+Y y? (x? - x y v?) x2 ΧΥΙΥ 2.(х2-х.ү+ү?) 


S 2 Unit. 


АВ = 1 
Given Two Prime Exponential Series Developed 
μα. Through The Powerline Progression 
122595A А := 5 
Descriptions. ὃς 1. A 


BO 
AO:- AB.N AG:=.,/AB-AO ВО:- AO- AB B x JZ:- ВЈ JV:- ВЈ JO:= BJ 


G G GO, -BO-BG, GW,:-./BG,; GO; GJi-BJ-BG, ону 21 OM 
B Ξ AG- AB = — = . = = = г = σοι ο. 
1 1 1 1 1 1 1 1 1 JZ + GW1 
BG; + ан; 
BG 
iia BO - (BG; + GH;) 
GO5+1 
(вс + GH5) | BO - (BG; + вн.) | 
СМ | := 
BJ - (BG; + GHs) 
GJ5.1 
BJ - (BG; + GHs) | ./(BGs + GHs) | BO (вс + GH 
ан) |[EJ-(BGš+GB;)]./(BGš + GHs) [BO - (BGs + онь)] 
JZ +./(BGs + GHs) - BO - (BGs + GHs) 
2 
| _ (N- 1) FV.HJ 
HJ BJ-BGA FJ- оту BF-BJ-FJ FO:=FJ+JO ΕΝΥ: /BF.FO HR.- τ; 
2 а FO.HR BR.BO BO-RU 
BH = BJ-HJ ΕΒΕ: JHR^«BH^ HM: ——— BU: — RU: BU-BR  SU- 
FV BH + HM BR 
SU BH.SU BR.BP 
TV: — PU- BP:- BU-PU ВЕ- AE :- AB + BE 
2 BR 
Definitions. 
a 4 
A 2 
ΝΖ -AE=0 NEM EN 
1 2.236068 
2 1.495349 
3 1.222845 
4 1.105823 
5 1.051581 


Descriptions. 
HR-BU ВН . BU 
LU := ——— BL:= —— HO:= ЈО + HJ 
BR BR 
2 2 OR-DS 
OR := НЕ” ΗΟ DS:= LU OS:= HR 
DO := ao QS := жыш OQ := OS- QS 
` HR ` 08 T 
05.00 
КО: ---- АК:= AO- КО 
DO 
Definitions. 
6 
2-1 
ατα P 
2^ 5 = N? = 
N E 1 2.236068 
2 3.343702 
3 4.088827 
4 4.521519 
5 4.754745 


Given 
X:-6 Y:=20 
Unit. 
Y 
cmq 
122595B ы 
Descriptions. 


A series is actually the recursion of a process. In this case, 
you will find that M through C and then again through 
ever G, we have produced an exponential series with a 
simple square root figure. One can see, there are many 
places one can start this figure and determine the rest of 
it. 


Y x 
ОН:= — BD:=2:DH CH:- — HM := DH 
Y Y 
/ 2 2 HM -BD 
CM:-4 CH + HM LM = ——  LM- 1.915653 
CM 
2 
BD HM 
JL:- CH. — ο = 0.574696 FH:- —— 
CM CH 
DF := ЕН + DH DF = 4.333333 CF := FH - CH 
CF 
CD := CH + DH вее AD := АС + CD 
АВ := Ар – BD V AB. AD- АС = 0 
СН (LM - CM) — M— 
σα := — M _ BG := DH - (СН + CG) ο x Y 
Unit = 1.00000 
XY = 0.30000 
GL:-./BG.(BD-BG) GL = 0.834862 = 208006 
У = 20.00000 
хр = 4.33333 


ОУ = 4.49250 ст 
LM = 8.60607 cm 


LJ = 2.58182 ст 


LJ 
— = 0.57470 
ov 


Two Prime Exponential Series Developed 
Through The Powerline Progression 


CG = 1.12519 cm 


GL - 3.75062 cm 


GL 
— = 0.83486 
ov 


Definitions. 
x х?+ү? 
DH-1-0 BD := 2 CH-— = 0 HM-1-0 CM- ———.= 0 
Y Y 
2.Y 2.X Y X+Y 
LM - ————-0  JL- ————— -0 ЕН---0 = 2 
x?. y? х?+ү? 
Yoox" X+¥ 
X.Y Y 
Y5-x* (x + v)? 
2.X.Y 2.X.Y 
x-y? (v? -x?) 
AB- =0 AC- = 
2.X.Y 2.X.Y - 
A 
xi x (x-y)? | 
(х2 +ү2).ү х2,ү2 ! 
E Y | АЕ = 27.17962 cm СЕ - 11.24272 са AF2 BF 
2 82 | АЕ = 18.19462 са СЕ -2.25772 са AE BE 000000 
Y -X | AF CF AF 4 CF 
GL- =0 | — = 1.49383 — = 4.97968 —— -— = 0.00000 
x? + y? | АЕ СЕ АЕ СЕ 
| ВЕ = 16.28086 cm DF = 9.36257 cm AF 8 DF 
| я ВЕ = 7.29586 ст DE = 0.37757 cm AE DE 0.00000 
LE Unit - 1.00000 БЕ nodes DF 
Pr XY = 0.10000 BE “ pe 457974 
é-6 
0 x Y 


X = 2.00000 
Y = 20.00000 


АВ = 1 
Given. 
N :- 
122694A 
Descriptions. 
AF:=AB.N ΒΕ:- ΑΕ AB 
BE = 27 EF := ВЕ EK:= BE 
AD := /AB.AF СЕ:= (N=) CF = СЕ + EF 
2:(Ν + 1) 
DF:=AF-AD ΒΟ:- ΒΕ- ΟΕ CH:= /ΒΟ.ΟΕ 
DG, = E DG, - 1.236068 
CF 


EK.BD 
BD := AD- AB DG, = "ВЕ. DG, -DG5- 0 


Definitions. 


This might give you something to think about. 


(ND) X NN - 2? (м - VN) 
N-(N- 1) J/ (N + 1? 


DG, -0 


Exponential Series 


Is Point G on DJ? 
Is G, the intersection of FH and BK, on DJ? 


122694B 
Descriptions. 


Definitions. 


2 


Given. 
X = 
Υ.- 20 
Unit. 
Y 

— | 
Y 


Procrastinated Write-up 


Exponential Series 


Leaving love and me out of the equation. 


Unit -|1.00000 


Y = 20100000 


The Delian Quest 1995 
John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. 
АС := 1 
Given. Alternate Method Quad Roots 
N:-5 
010695A 
Descriptions. 


AJ := АС-М CJ:- AJ- AC АЕ := }/ АС:АЈ СЕ:- АЕ AC 
EJ:- CJ- СЕ EN:=./ СЕ.ЕЈ BM:= EN HO:= EN 
MN:- EN NO  := IBE := ЕМ ЕН:- ЕМ BJ:- ВЕ + EJ 


2 2 BJ.MO 
MJ:-JBJ + BM МО: MN+NO ML - ——— 


MJ 


фін 


MJ.JL 


JL:- MJ-ML GJ:= AG := AJ - GJ (Ac-AJ9) -Αα-ο 


|. 2 2 CH.MO CO.CK 
CH := СЕ + EH CO - CH ΗΟ КО := co СК := CO - KO CD := "сн. 


фін 


AD:-AC+CD (АСЗ.АЈ) -Ар-0 


Definitions. 


3 1 


νά AG-O0 М4-Ар-О 


N 2 Given. Finding the Unit for a Figure. 
X := 6 Supplement to 100695 
Ү:- 20 
Unit. 


<| «4 


1006958 кое 
Descriptions. 


x 
BF := 2.FG ρα. DF := FG + DG BD := FG — DG 


DH:-/DF.BD JK:=2-DH FK:=/(DF+DH)*+DH7 


DF + DH) -JK JK.FU it - 1. 
FK KU XY - 0.30000 
X - 6.00000 


DH + BD)-JK 
BJ-4(DH«BD)?.pH? ον- a Y = 20.00000 


F 
BF = 10.72067 cm 


JK.BV AB = 4.37761 cm 
ВУ := BJ- JV BC := (JV. BC - 1.58807 cm 
CD - 2.16417 cm 
Use 041694, Tangents and Similarity Points for the DE - 2.94926 cm 
next equation. EF - 4.01917 cm 
EF (BC - BF) AF = 15.09827 cm 
ΔΕ := ——————— АВ:- AF- BF АС = АВ BC BF - 10.72067 cm 
BC-EF CF = 9.13260 cm 
DF = 6.96843 cm 
AD := АВ + BD АЕ := AF- EF ТЕ = 6.25594 ст 
ЕС = 5.36033 сш 
1 2 3 
ΕΝ ΑΟ e AD ων ΑΕ 
AB AB AB AB AB АВ ` 


What the above tells us is that the figure has to be redrawn 
such that AB is the unit if we want to express the figure asa 
quad root series. 

The following plate will do just that. 


Definitions. 
x X. Y Y-X y? x? 
BF-2-0 DG--C-0 DF- -0 BD--—--0 DH- — — -0 
Y Y Y Y 
aly S J| x «vla. v-x«2-/ v? - x?) Unit - 1.00000 
μμ... πώ y s XY = 0.30000 
X = 6.00000 
2 2 2 2 Y = 20.00000 
2-/Y^-X [x v v - x?) 
КО——-———————ы=0 BF = 10.72067 cm 
2 2 AB = 4.37761 cm 
J (XY [EE -X y 
( ) BC = 1.58807 cm 
2 CD = 2.16417 cm 
FU (X + У) 0 DE = 2.94926 cm 
ni = EF = 4.01917 cm 
Y42X4 Y аза ашыла δαν || AF = 15.09827 сш 
A 
= J| x «vida. v-x«2-/ v? - x?) x «vy? 2 


BF = 10.72067 ст 
CF = 9.13260 cm 
DF = 6.96843 cm 
TF = 6.25594 cm 
FG = 5.36033 cm 


у x v, /у2 - x2). 2.x4/ Y? -x?.2.y | Y? -x? .x?.3.Y?.2.X. Y 


Мою жав ач/яв-хі | " 2 (v - x | v2 x2) | v2 х2 
т v v -x xa v.a / v? κ2) 


(ЖҰ)? 


E" 2.Yv?-x?-2.x | Y? -x?-x?.3.Y?-2.x Y 
с х-ү)2./(ү-х)-(х+з.ү+2./ү?-х2) 

ү(ү-х+./ү2_х2). 2.Yv?-x?-2.x | Y? -x?-x?.3.Y?-2.x Y 
"a x- v? xv v? ха) i 


= 0 


BJ- = 0 


ВУ: 


= 0 


2 
об aie 


2хү 9 ια 2.x.y [v x. /v2 - x?) 


2 | 
AF ^-AD - 0.00000 | 


Given. Finding the Unit for a Figure. Mathcad 15 is p able to reduce these equations to the 
X := 9 Supplement to 100695 final powers of у’ therefore one is going to have to do 
Yo that manually. 
Unit. 
| Ү 
100695С АВ = у 
Descriptions. 
x BF 
AF:=— ВЕ:- AF- AB ВО := — AD :=-/ AF 
Y 2 Unit = 1.00000 
XY = 4.50000 
BD := AD- AB DF := BF — BD DG := ./ BD .DF 
x = 9.00000 
HJ:=2-DG  BJ:=.J (BD + DG)? +062 ἬΝ 
BD + DG) -HJ HJ-BK 222. 
+ . . 
οκ ЇЁР+РӨ HI gp ву јук BC: eee 
BJ JK AD = 2.12132 | | 
AE - 3.08965 | | 
АС = АВ+ВС ЕН = J (DF + DG)? + DG? AF - 4.50000 | | 
AC4 = 4.50000 | | 
(DF + DG)-HJ HJ.FP ы ! ! 
НР = ———— —— FP :– FH - HP EF := AD? = 4.50000 | | 
ЕН НР Я | x 
2 2 3 AE 3 = 4.50000 | | 
AE:-AF-EF AF*-AC=0 AF*-AD=0 ΑΕ; ΑΕ-0 : | | 
Definitions. ! | 
3 І І 
x х- -Y AX 4.AE = | | 
AF- -ο вк 2---0 po-“ --ο Ар-У“-О о ы о а= i 
Y 2 МУ 1 x 
1 
i = 
4 
= 2.x^ (Jx-./Y) 
4 " 
JX - \/X-(,/x-./¥ X .(./x-./Y HJ - -0 
BD V¥ o DF | Му) о DG | V¥) о = 
МУ ї d 314 
4 (уз) 


= 


[ ‚| NE E - πώς й 
py УМ Ж- УЗ) 2 vZ x+y +2.х®* yv (v?) 


= 0 


5 1 1 d 1 


Y 
ЕНЕ ] 1 1 1 Y 

Jede o. v9)" [x4 я (жд) (же) " [x4 yv (v9) 

:| 3 5 E D d 1 зз 1 
к" x? уд зах vY?.2 y? a /x. Y? 2 x /Y ух у уд зах у (у) :2.х“.ү2.(үЗ) αχ’ ұ2 (v9) m 

і - 
y(x?) 
1 | 1 | 

.. οκ” (Jx-/v)^ y x (v?) P 


5 1 1 1 1 


E 3 5 τ 
(уз)". х2 /v?.2.x. Y?.2.Y? a /x. v? 2. x J| Y? Xy / Y? ах у (v?) .α.κ7.γ2.γ9]᾽ αχ’ у (y3)* 


3 1 3 
4 4 


"s x* (Υπ. (v?) x* (у-уу) (уз) 


1 1 = 


AE — -0 
1 1 


VY. уз x (γ9}᾽ 


E É f + (ҮЗ) d m a 


011295A 
Archimedean Trisection Revisited. 


I am curious as to why the 
Archamedian trisection is still taught 
the way it was given so long ago and 
the idea from which it derives is not 
in any of my books. 


I am going to use a circle to 
demonstrate some principles 
concerning angles. To help log the 
results in mathematical terms, I will 
divide the circle into quadrants and 
label them either plus or minus. The 
top is labeled one. 


The circle is divided into 1/8 segments 
of 90 degrees for each quadrant. I start 
at the top. Since the angle at the 
perimeter is 1/2 of the angle at the 
center, when I start the figure I use 
twice the arc segment for the angle I 
am working with. I have marked some 
quadrants with plus and minus and have 
found that for the figure, I would say 
that I have 1 + 1/8 - 1/8. From this I 
have 190 Ἢ 11.25 my starting angle of 
thes: 8 X vill be 90 degrees. 


90 90 1 1 
90 + — – — = 90 1----1:90-90 
8 8 8 8 


+ 


1 1 
B:=1+—-— B=1 

8 8 
B.4 в.з 
—— -90 = 90 —— 90 = 67.5 
4 4 
B.2 B 
— .90 = 45 - -90 = 22.5 
4 4 
8-1-1-8 8.11.25 = 90 
8-1-1-2-6 6.11.25 = 67.5 
8-1-1-2-2-4 4.11.25 = 45 
8-1-1-2-2-2-2 2.11.25 = 22.5 
δι1 1222 2-0 


то4(8-1-1,2)-0 


I һауе added another plus to а 
quadrant at the bottom of the 


figure. 

1 1 9 
В:-1------ В= 1.125 — = 1.125 
m 8 8 8 8 
B.4.5 B.3.5 

.90- 101.25  — —-.90- 78.75 
4.5 4.5 
B.2.5 В.1.5 
-90 = 56.25 — —-.90 = 33.75 
4.5 4.5 
B.. 


5 
— — :90 = 11.25 
4.5 


8+1+1-1=9 9.11.25 = 101.25 
8+1+1-1-2=7 7.11.25 = 78.75 
8+1+1-1-2-2=5 5.11.25 = 56.25 
8+1+1-1-2-2-2=3 3.11.25 = 33.75 
8+1+1-1-2-2-2-2=1 1.11.25 = 11.25 


тод(8-1-1-1,2)-1 


1 1 1 9 
В=1+——-—+— B-1.125 --1.125 
m s 8 68 8 
В.4.5 В.3.5 

.90 = 101.25 — :90 = 78.75 
4.5 4.5 
В.2.5 В.1.5 
-90 = 56.25 —— :90 = 33.75 
4.5 4.5 
В.. 


5 
—— :90 = 11.25 
4.5 


841-9 
8-1-(1.2)-7 


9.11.25 = 101.25 
7.11.25 = 78.75 


8+1-(2.21 = 5 
8+1-(3.2) =3 


8+1- (4-2) = 1 


5.11.25 = 56.25 
3.11.25 - 33.75 


1.11.25 = 11.25 


mod(8+1,2)=1 


3 2 19 

B:= 1+ — --B- 0.791667 — = 0.791667 

us 24 “+ 24 

В.3.1666 В.2.1666 

——_S Ə— .90 = 71.25 --------.90- 48.749526 
3.1666 3.1666 

В.1.16666 В..166666 

—— — 90 = 26.249905 —  .[.90 = 3.749986 
3.16666 3.166666 


(24 + 3) -. 8 = 19 
(24 + 3) - 8 - (1.6) = 13 


(24: 3) - 8 (2:6) = 7 
(24: 3) 8 (3:6) = 1 


19.3.75 = 71.25 
13.3.75 = 48.75 


7.3.75 = 26.25 
1.3.75 = 3.75 


тод(24-3-8,2)-1 


B..6 
— — :90 = 13.5 
9 


8+1-1+10=18 18.11.25 = 202.5 
8+1-1+10- (2.1) = 1616.11.25 = 180 
8+1-1+10- (2.2) = 1414.11.25 = 157.5 


8+1-1+10- (2.3) = 1212.11.25 = 135 
8+1-1+10- (2.4) = 1010.11.25 = 112.5 
8+1-1+10- (2.5) =8 8.11.25 = 90 
8+1-1+10-(2.6) = 6 6.11.25 = 67.5 
8+1-1+10-(2.7) - 4 4.11.25 = 45 
8+1-1+10- (2.8) =2 2.11.25 = 22.5 


mod[(8-- 1- 1) 10,2] = 0 


1 2 6 
В:-1----  В-0.857143 7 0.857143 


Sem 7 7 

В.6 В.4 

—— -90 = 77.142857 ra -90 = 51.428571 
B.2 = 79 


— .90 = 25.714286 ΝΣ; 
6 


7+1-(1-2) = 6 


7-1-(2.2)-4 


741-(3.2)-2 


то4(7-1-2,2)-0 


б.с = 77.142857 


4.с = 51.428571 


2.с = 25.714286 


1 1 7 
B:-1-—-— B-1 —=1 
ον 7 7 7 
B.7 B.5 
— -90 = 90 ---.90- 64.285714 
7 7 
В.З В.1 
us (oO Әт атка 7 -90 = 12.857143 
7+1-1=7 7.с = 90 
7-1-1-11.21-5 Б.с = 64.285714 
7+1-1- (2.2) = З З.с = 38.571429 
7+1-1- (3:2) =1 1.с = 12.857143 


mod(7-1-1,2)-1 


8 7 
B:= 1+—-— 
s 56 56 


7 
— .90 = 91.607143 


:90 - 40.178571 


56+8-7=57 
56+8-7- (1.16) = 41 
56+8-7- (2-16) = 25 
56+8-7- (3.16) = 9 


mod (56 + 8 - 7,16) = 9 


В = 1.017857 


В.41 
— .90 = 65.892857 
57 


57.c = 91.607143 
41-с = 65.892857 
25.c = 40.178571 
9.ο = 14.464286 


14.46429* 


В:-1---- B-1 

= 7 7 

B.7 Β.5 

— 90-90 —— :90 = 64.285714 
7 7 

В.З Β.1 

Ἢ. = 7905 12.857143 

7+1-1=7 


7+1-1-(1-2)=5 
7+1-1- (2:2) = З 
7+1-1-2-2-2=1 


mod(7-1-1,2)-1 


++ 


mZABC = 59.714159 
mZADC = 19.904729 
mZABC 
mZADC 
mZBCE = 19.904729 


m /АВС = 76.48479° 
m ZADC = 25.49493° 
т/АВС 
т/АрС 
т/ВСЕ = 25.49493° 
m /АВЕ = 76.48479° 
m ZABG = 25.49493° 


= 3.00000 = 3.00000 


011295B 


Archimedean Trisection Revisited. 


т/АВЕ 
—— = 8.00000 
mZABG 
| т/ ВАР = 145.92404° A = 145.92404° 
E mZCAD - 111.84808? В = 111.84808° 
c | т/АВС = 72.96202° C = 72.96202 ° V "C 
mZABD = 17.03798° D = 17.03798° 
D т./ВСА = 72.96202° 
mZBCD = 107.03798? F = 107.03798? E = 72.96202 ° 
m “¿ADB = 17.03798° 
т./АПС = 34.07596° H = 34.07596 ° G = 17.03798° 
B A 
πι ΑΕΒ = 128.88606 ° J = 128.88606° 
т/ВЕС = 51.11394° K = 51.11394° 
m/CED = 128.88606° М = 128.88606° 
ш/ОЕА = 51.11394° N = 51.11394? 
= = E 2 E Lo 0.23352 E LUNA 
B^ 1.30466 a 0.76648 rs 0.50000 x n 0.11676 rx 0.73352 4 O ra 0.88324 rus 0.35028 
22 UT = c LN 0.95699 = 0.30466 τς 1.15233 Ln 0.45699 
a” 2.00000 ας 1.53296 S 0.65233 = 0.15233 H : B = , в 
А в ο D F H M N 
— = 8.56463 — = 6.56463 — = 4.28232 — = 0.23352 — = 1.46704 — = 0.46704 — = 1.76648 — = 0.70056 
D D D ο ο с с с 
А _ 1.363 = s == Е 6.28232 = = 2.00000 М 756463 — = 3.00000 
pub 29 очі 1.04494 p 0.68165 τ᾽ 0.15918 5 А D = ἢ 5 
A E. i =. г 3.14116 = 0.31835 eu 1.20412 Ex 0.47753 
n^ 4.28232 € 3.28232 s 2.14116 us 0.50000 Е š ғ = Е = 
ЯЕ 1.13 Е E s ы = 0.83049 = = 0.26439 =. = 3.78232 = = 1.50000 
wb 219 неде 0.86781 N. 0.56610 xw 0.13219 M ; M н j = 
= 2 = р Е N 0.66667 E LS 
к^ 2.85488 ru 2.18821 N. 1.42744 N. 0.33333 N. 2.09411 N O: w^ 2.52154 un 0.39658 


2 


Given. 
М1 = 5 
040195А Мо := 12 
Descriptions. 520.2 abstract. 
АС = М Аро = Ny AN:= Аро 
АЈ] := Аро ΡΕΟ:- AG – Аро 


DOo := «/АДро :DFo AOo — (nog)? à (Ang)? 


ADs.1 АО; 
роу / АО5 (АС – АО) A B C 
AO 2 Unit = 1.00000 
б+1 AO; (AG – АО) + (АО) 525422 
X = 5.00000 
Y = 12.00000 
Definitions. 
1 
: б+1 25 
um + 
"EN i О И AG - 
> AG ла 1-6 м) (NJ | алар 
AD; (М 
5 ° 1 2.4 2.4 2.4 
5.76 1.549193 1.549193 
13.824 1.244666 1.244666 


D 


AB = 0.07234 
AC = 0.17361 
AD = 0.41667 
AE = 0.64550 
AF = 0.80343 


1 


6 
2 
Nə 


М1 
2.4 


1.549193 


1.244666 


Exponential Series-Roots and Powers 


I remember a dream was it? That exponential notation is not 
demonstrable in Geometric Grammar, that it is a pure conceptual 


E F G 
Unit 
——— = 13.82400 
AB 
Unit 
—— = 5.76000 
АС 
Unit 
——— = 2.40000 
AD 
Unit 
= 1.54919 
AE 
Uni 
——— = 1.24467 
AF 


Given. Exponential Series-Roots and Powers 
X:= 5 
I remember a dream was it? That exponential notation is not 
040195B Y = 12 demonstrable in Geometric Grammar, that it is a pure conceptual 
Descriptions. $:20.2 abstract, 


K M 
Y Y | 
AG := — ΑΡο:- — АМ:- ADo 

Y x 


AJ1 - Аро DFo := AG - ADo 


DOo := «/АДро :DFo AOo — (nog)? à (Ang)? 


ADs.1 АО; 
= A B C D E F G 
DO / АО5 (AG - АО) | 
8-1 . E Unit 
Unit - 1.00000 АВ = 0.07234 "Bit 14 $2400 
АО; 1 АО; (АВ - AO5) + (A05)? ХУ = 0.41667 АС = 0.17361 АВ 
x = 5.00000 Ар = 0.41667 Οἱ! 76000 
У = 12.00000 AE - 0.64550 AC 
AF = 0.80343 nit _ 
Definitions. ` AD . 270908 
шш 1.54919 
1 1 ΑΕ. 
δ Unit 
1 yy 1 у 2 Y? FH - 1.24467 
αὖ Χ i X i AD; = X 7 
Y 2.4 2.4 2.4 2.4 
x 5.76 1.549193 1.549193 1.549193 
Š 13.824 1.244666 1.244666 1.244666 


AE := 5.20700 
Unit := AE 


Given. 
AB :- 1.11300 N4 := AB 


091395A1 АС := 2.02712 N»5:- AC 
Given AE, AB, AC what is GH? 
Descriptions. 

AE. BC GK 
BC :- (AC - AB) GK = —  GH - — 

AB 2 

GK - 4.27657 GH - 2.138285 
Definitions. 


When selecting a unit, one has to make sure that one draws the figure so that all of 
the givens are in terms of the unit. These terms will not be in reference to a positive 
or negative unit, as there is no such thing. Then one can write the logical operators 
which answer questions in terms of the resulting operations with the unit. In this 
example, we can put the remaining question as: Is the Brown Circle outside the 
Green one? If it is not we have to change the sign of the equation. One can look at 
logical operators which are 1 and - 1 as is such and such and is not such and such or 
as simple assertion and denial. Therefore, this one logical operator is universal for 
every question. 


N2 -N1 
=1 
(Να νι)” 
GH - Ші κ] й N1) . №2 Е №1 - 0 Combinaing we get: GH- Unit- а) (Na Na)” 
2-Ny (ч-ну)? 2 Ni 


A Study In Placement 


AE = 5.20700 cm 
AB = 1.11300 cm 
AC = 2.02712 cm 
CK = 3.88781 cm 
EF = 4.61708 cm 
GK = 4.27653 cm 
GH = 2.13827 cm 
BC = 0.91412 cm 


Unit. (N2-N:) 
2-Ni 


Unit. 4/ (Ni-N2)2 


2:Νι 


-X-GH = 0.00000 cm 


-GH = 0.00000 cm 


- 0 


Unit. 4/ (N;-N2) 


-GH - 0.00000 cm 
2-Ni 


Unit. (N2-N:) 
2:Νι 


Unit = 5.20700 cm 
М: = 1.11300 cm 
№ = 2.02712 cm 
AC-AB = 0.91412 cm 
AE GK 
AB BC - 0.00000 
АЕ-ВС 
АВ 
(АС-АВ) 
Jacas 
Is GK outside side AE? = 1.00000 
X = 1.00000 
Unit. (N2-N1) 


-GK = 0.00000 cm 


= 1.00000 


= 2.13827 cm 
2.Ni 
(AC-AB) 
.—— — — —.GH = 0.00000 cm 
J(AC-AB)2 


A Study In Placement 


Given. 
W := 4 У:= 6 
X:-20 Z:= 17 
091395A2 
Given AE, AB, AC what is GH? 


Descriptions. 
W Y 
АВ := — АС := — 
x Z 
BC GK 
BC:= (АС- AB) ακ- — GH:= — 
AB 2 | | 
GK - 0.764706 СН - 0.382353 Unit - 1.00000 | ! 
W/X = 0.20000 | | 
W = 4.00000 
Definitions. x = 20.00000 | | | | 
Y/Z - 0.35294 | | | | 
X Y-W.Z Y = 6.00000 | | | | 
AB-.,-0 АС-2-0 Ве = Z = 17.00000 | MN | 
| ' H J K | 
AA - 0.00000 z 5 c 5. ο----- i 
X Y-W.Z X. Y-W.Z = 
GK- _ GH- _ AB = 0.20000 
W.Z 2.W.Z AC = 0.35294 XY-W.Z 
— — — .GH = 0.00000 
GH - 0.38235 2.W.Z 
GJ - 0.61176 


GK - 0.76471 
AE - 1.00000 


LN 
AA - 0.00000 
AB = 0.65823 
AC = 0.37923 
GH - -0.21193 
GJ - -0.14486 
GK - -0.42386 
AE - 1.00000 


Xx Y-W.Z 

2WZ 
Unit = 1.00000 Ү/2 = 0.37923 
М/Х = 0.65823 Y = 6.44696 
W - 13.16452 Z - 17.00000 
X - 20.00000 


-GH - 0.00000 


AE := 5.20700 
Unit := AE 


Given. 
EF := 4.58113 N4 := EF 


091395B1 AC:- 1.96362 Мо:- AC 
Given AE, EF AC what is GH? 
Descriptions. 

EF? АЕ-ВС 
АВ := AE- —— BC: (АС-АВ) GK := —_ 

AE AB 

GK 

GH := E GK - 3.48358 GH - 1.74179 
Definitions. 


When selecting a unit, one has to make sure that one draws the figure so 
that all of the givens are in terms of the unit. These terms will not be in 
reference to a positive or negative unit, as there is no such thing. Then one 
can write the logical operators which answer questions in terms of the 
resulting operations with the unit. In this example, we can put the 
remaining question as: Is the Brown Circle outside the Green one? If 
it is not we have to change the sign of the equation. One can look at logical 
operators which are 1 and - 1 as is such and such and is not such and such 
or as simple assertion and denial. Therefore, this one logical operator is 
universal for every question. 


№12 - Unit? + Nə Unit | 


2 
(на? - Unit? Ма Unit) 


(нә ‘Unit? - Unit? + Unit-N,?) №12 - Unit? Ма Unit 


GH - 


2-Unit? - 2.N,? 


2 
(ни? - Unit? + N3 Unit) 


2 2 2 
Unit: (м - Unit” + No Unit) 
GH —— Y o rO A = 0 


2 (vni? = м2) 


А Study In Placement 


Unit. /((N:2-Unit2)+Nə.Unit)2 


Unit../((N:2-Unit2)+N2:Unit)2 


2.(Unit2-N,2) 


2.(Unit?-N,2) 


AE = 5.20700 cm 
AB = 3.92817 cm 
AC = 5.79479 cm 
CK = 3.30635 cm 
EF = 2.58048 cm 
GK = 2.47430 cm 
GH = 1.23715 cm 
BC = 1.86662 cm 


-GH = 0.00000 cm 


-GH = 0.00000 cm 


Unit = 5.20700 cm 
Νι = 2.58048 cm 
N> = 5.79479 cm 


AE G 

—.— = 0.00000 

AB BC 

AB BC GK = 0.00000 
AB - = А ст 

АС-АВ = 1.86662 ст 
(АС-АВ) 

—————— = 1.00000 

J(AC-AB)? 


Is GK outside AE? - 1.00000 
X = 1.00000 


Given. 
W:-6 Ү:- 14 
X:-20 Z:= 17 


AE :- 1 

091395B2 
Given AE, EF AC what is GH? 
Descriptions. 

w 2 Y 
AB:= — ΕΕ: АВ АР З AE-AB2 АС:=— 

x Z 
AE.CD 
CD: AD-AC DE: AE-AD  GK- — — 
DE 
αν. Ф 
πα GJ = 0.480392 

Definitions. 

W W х2 _ w? 
AB-—-0 ЕЕ----О AD- 

X X A 32 

Y х2.2-х2ү-у/2.2 
AC-—-0 CD- 2 - 0 

2 x^.Z 

2 x?z χ2.ν w^.z 

DE-—-0 GK- 2 - 0 

x w2.z 

x?z x? w^z 
GJ - 2 - 0 

2.2.2 


Unit = 1.00000 
W/X = 0.30000 
W - 6.00000 

X - 20.00000 
Y/Z = 0.82353 
Y = 14.00000 

Z = 17.00000 


X?2.Z-X2.Y-W2.Z 


2.W?.Z 


A Study In Placement 


Ag = 0.00000 
GH - 0.08647 
AB = 0.30000 
GJ - 0.48039 
AC - 0.82353 
GK - 0.96078 
AD - 0.91000 
AW z = 1.00000 


- 0.00000 


Unit - 1.00000 


М/Х = 0.67737 


W = 13.54733 
X = 20.00000 
Y/Z = 0.78759 
Y = 13.38903 
Z = 17.00000 


X2.Z-X2.Y-W2.Z 
2.W2.Z 


Ag = 0.00000 
GH - -0.24642 
AB - 0.67737 
GJ - -0.26853 
AC - 0.78759 
GK - -0.53706 
AD = 0.54117 
AW = 1.00000 


= 0.00000 


AE := 5.20700 
Unit := AE 


Given. 
CK := 2.82631 М1 = CK 


091395С1 АС := 4.41895 N, := AC 
Given АЕ, СК, АС what is GH? 
Descriptions. 
ck? AC.AE 
CM := —— = —— BC:= AC- AB 
AC АС + СМ 
АЕ -BC GK 
GK := ———  GH - —- GK = 1.019626 GH = 0.509813 
AB 2 
Definitions. 


When selecting a unit, one has to make sure that one draws the figure so 
that all of the givens are in terms of the unit. These terms will not be in 
reference to a positive or negative unit, as there is no such thing. Then one 
can write the logical operators which answer questions in terms of the 
resulting operations with the unit. In this example, we can put the 
remaining question as: Is the Brown Circle outside the Green one? If 
it is not we have to change the sign of the equation. One can look at logical 
operators which are 1 and - 1 as is such and such and is not such and such 
or as simple assertion and denial. Therefore, this one logical operator is 
universal for every question. 


2 
2 2 2 2 А 


2 
2 2 2 à 2 2 


2 
2 2 А 2 2 2 2 š 
2.N5 


GH - -0 


2 
2 2 2 А 2 2 


2 
(на? +42 Unit-N2 ] 


GH - 


2 
2 2 2 А 


2.,/М22. ((N:2+ N2?)-Unit- Ν2)2 


Combinaing νε get: 


A Study In Placement 


((Ni2+N2?)-Unit- N2)? 


2. N22- ((N:2+ N2?)-Unit- N2)? 


AE = 5.20700 cm 
AB = 3.69534 cm 
AC = 4.41895 cm 
CK = 2.82631 cm 
EF = 2.80557 cm 
GK = 1.01963 cm 
GH = 0.50981 cm 
BC = 0.72362 cm 
CM = 1.80767 cm 


-GH = 0.00000 cm 


((N1?*N22)-Unit N2)? 


2 
2 2 2 Р 2 2 


-GH = 0.00000 ст 


2 
2 2 2 2 і 


Unit = 5.20700 ст 
Νι = 2.82631 cm 
N> = 4.41895 cm 
AC-AB = 0.72362 cm 
AE GK 
AB BC - 0.00000 
АЕ-ВС 
АВ 
(АС-АВ) 
Jacas 
Is GK outside AE? = 1.00000 
X = 1.00000 


-GK = 0.00000 cm 


= 1.00000 


by hand. 


And since MC cannot 
figure this out, we finish it 


Given. 
W := 12 У:= 6 
X := 10 7:- 8 


А Study In Placement 


Unit. 
091395C2 AB 
Given AE, CK, AC what is GH? 
Descriptions. 

Y 2 
СК:-- АС-- e СК 
z x AC 
AC. AE 
АВ := ВС := AC- AB 
AC + CM 
АЕ-ВС ск 
GK := = — 
AB 2 


AB = 0.719101 
GK = 0.66875 GH = 0.334375 


= 0 | GJ GH GK | 
° ° e. 


Definitions. | 
Y W ! 
CK-7;-0 Ας-- А | | 
G ABCK AE A 
2 2 2 Unit = 1.00000 Ag = 0.00000 
x _ W -Z Е W/X = 1.20000 _ 
CM- =0 AB- 2 2 = 279 GJ = 0.18785 
W.Z W^.z^.x^.Y W -12.00000 Ссн = 0.33438 
X - 10.00000 жима 
(2.22 у.х.22.х2.ү2) ¥/Z=0.75000 ^. -0.71910 
BC := μπε εν ТОЕ CREE Y = 6.00000 у 
х (w Z +X Y ) 2-8.00000 СК - 0.75000 
АЕ - 1.00000 
222 w.xz?^.x?y? AC = 1.20000 
GK - а == 0 (W2.Z2-W .X.Z2)+X2.Y2 
W.X.Z == -GH = 0.00000 
2.22 .w.x.z? . x? . Y? 
GH - ——__ = 0 


2.W-X.Z? 


Unit - 1.00000 
W/X = 0.34412 
W = 3.44118 

X = 10.00000 
Y/Z = 0.26022 
Y = 2.08175 

Z = 8.00000 


(W 2.Z2-W .X.Z2)+X2.Y2 


2.W .xX.Z2 


Ag = 0.00000 
GJ - -0.16702 
GH - -0.22955 
GK - -0.45911 
AB = 0.63620 
CK - 0.26022 
AE - 1.00000 
AC = 0.34412 


-GH - 0.00000 


Unit. 
АВ := 1 
Alternate Method Square Root 
Given. 
N. := 5 For any AK is AC the root of AB x AF? 
101495A Ji 
No = 4 
Descriptions. 
P 


AF := Ny АК := М2 BF := AF- AB 


ВЕ 2 2 
В АО := АВ + ВО КМ := АО AM := 4 AK + KM 


DJ:= BO AJ:=AM_AD:= 4 AJ? - pj? —— 
СК:- AD AC:=4/CK°- AK? 

/АВ-АЕ-АС=0 

Definitions. 


AC- Ni = 0 


2 


Given. 
Wiss = Alternate Method Square Root 
X := 20 Z-6 
101495B Unit Е For апу АК is АС the root of AB х АЕ? 
Descriptions. ВЕ := 1 τ 
W Y 
AB := x AF := АВ +1 AK := z Unit = 1.00000 
W/X = 0.25000 
BF = 
BO:- — АО АВ + BO W - 5.00000 
2 X - 20.00000 f 
т = у + past W/X - 0.67286 
| W = 13.4571 
DJ := BO AJ := АМ Z - 5.00000 2 
AD := AJ?-DJ^ ΟΚ: AD AB - 0.25000 V dg A 
AC - 0.55902 Y - 1. 
Z - 5.00000 
C 2 AO - 0.75000 
АС := -/ CK -AK А/ АВ.АЕ-АС = О = 0. 
АЕ = 1.25000 = а 
Definitions AD = 1.32382 Bick 
| АЕ = 1.41510 АС = 1.06094 
w W+x Y | АО = 1.17286 
аке с=п |. X =0 ыа шы АЕ = 1.67286 
АР = 1.12405 
Hoa =o ай бо uut Wm. AE - 1.23024 
2 2.X 2.X JW ΠΧ 
ACT AC - 0.00000 


АМ — = 
2.Х 2 
1 J/ 4.72. бт + x) +x2.(4.¥2 22) 
Di- 20 о 
2 2.Х.7, 
мах) + х?.ү? 
Ар- — —— ——--—-0  CK- 
X-Z 
JW-(W-X)| W-(w+x) 
AG = ~— --------6.25 


J| w-22.(W +X) «χ2.Υ2 m 


X-Z 


Y and Z have wholly disappeared out of the results, therefore, it does not make any difference 
what value given, as long as some value is given. It is structures such as this, equations such as 
this, which proves that the perceptible is not guaranteed by the grammatical result of a single 
grammar, in short, it does not creat a thing. One must pair a logic with an analogic. 


Unit. 
AE := 1 
Given. 
М1 ма 2 
102095A 
Descriptions. 
AE 2 2 
АВ:= — ВЕ := АЕ - AB BF :- ./ AB. BE AF :=-/ АВ + BF 
Ny 
2 
EG 
АС := AF CE - АЕ AC ЕС: CE DE - EU 
BD? 
BD := AE – (АВ + DE) —  =1 AD:=AE-DE ОС := 4/ AD -DE 
( ) 4-(AB-DE) 
Definitions. 
1 Νι 1 
----ΑΒ-Ο 1---ВЕ-0 —BF = O 
Ny 1 (81-84) 


4-/М1-5-81-2.812-1 


Ny 


—-DG=0 


Four Times The Square 


G < 


S 2 Given. 


X = 4 
Y := 20 


Unit. 


102095B AE — 1 Four Times The Square 
Descriptions. 
X | | 2 2 
AB := Y BE := ΑΕ - AB BF := ./ AB. BE AF := 4 АВ + BF 
EG? 
АС := AF СЕ - AE -AC ЕС: CE DE - "АЕ 


ΒΡ := AE - (AB + DE АП: AE- DE DG := / AD.DE 


бәй) 5 | 

AB.DE | 4.(AB.DE) | | 

AF - 0.447214 AD - 0.694427 A B c D E 
Unit = 1.00000 АВ = 0.20000 

Definitions. XY - 0.20000 AC = 0.44721 
X - 4.00000 AD = 0.69443 

Y-X X.(Y- X) Y - 20.00000 
AB-—-0 PE c9 BF ------------ = 0 
πο К un ЕКЕ c YY- yZ ὁ 
JY JY JY 
2 
қа-УҮ-УХ -0 DE х-/ж) О 
yx Y 
gp 2γπ(γτ-γπ) μμ Уз?) ο 


N 2 Unit. 


АС - 1 
Ñ A Modification Of The Square Root Figure, Gemini Roots 
Given. 
Ny := 5 Опа given segment and гот any point оп that segment 
110195A construct a square and a segment that will divide that 
d № = 2 square by (N-1)/2 times. 
Descriptions. 4 М 
AE — AG EG — AE EF — AG AF — AE + EF Although the final equation is wholly correct, the write-up, itself, is pure garbage. I remember doing 
` 9 | ` 2 b | this plate right once, but I no longer seem to have that write-up, so I did it again in the plate B. This 
errant write-up goes back at least as far as 2001. When I started to examine it, the faults it contains 
FG- EG- EF ЕМ- JV AF-FG GN -= | FN? + FG2 GK — GN shortly after a few equations puzzles me. Maybe that is what happens when you work 12 hours a day, 
seven days a week for a long time. Well, I often get equations before I write them up, but rarely do so 
2 2 EG.EF AE badly on the write-up as this is. Or, the write-up could be the result of a complete lapse in sanity by 
EK := y GK -EG EO := EK ОК := EO- EK DE — N yours truly. At any rate, it stops being correct after the definition of EO. After EO, it makes no sense 
2 at all. Not even on the graphic for this is D a mobile point!. The working point is C, not D. 
DO = DE? +E0? р/-ок-ро ср. PÉ DJ се. CD+DE ης} ае 


DO 


EO.DJ 3 — AL2 
= AC:= ΑΕ ΟΕ AJ:=./AC7+CJ? AL:=AJ AB- -— 
DO AG 


2 2 GM 
Са := AG- АС GJ:=4/ Са + CJ GM := GJ DG:- ----- 


CJ 


BD := AG – (AB + DG) 


Definitions. 


Ni1-1 ./AB.DG - 
BD i 


2 


Given. 
W := 15 У:= 14 
X := 20 Z:- 20 


Unit. 
110195B АС := 1 
Descriptions. 
AG Y W 
AE := — F:- — АЕ: AE- EF AB -- — 
2 4.7 х 


FG: AE+EF FN:=./AF-FG — AN - / FN? + AF? 
2 2 AE-EF 
ΑΚ: АМ EK-4AK^-AE? ЕО- 


EK 
OK := EO+EK BG := AG- AB 
PQ - AG 
PQ := 2.OK 50---- RJ := V (AB + SQ) -[PQ - (AB + SQ)] 
2 2 AJ? 
BJ:- RJ- EO АЈ.- JAB“+BJ“ 2 AM - AJ αν στη 


BC:- AB- AC AD:=AB+BC CD:- 2.BC DG:= AG- AD 


AG 
_ _ ,/AC-DG 
"s 2.EF М = 2.857143 v - 0.928571 
CD 
N-1 N-1 ./AC-DG 
——— 0.928571  ——— --—— о 
2 2 CD 


0 


4-ЕЕ с 


1-2.EF \AC-DG Ἢ 
ñ = 


M 


Y W 
Unit - 1.00000 A - 0.00000 
AF = 0.32500 


W/X - 0.75000 
W - 15.00000 
X - 20.00000 
Y/Z = 0.70000 
Y = 14.00000 

Z = 20.00000 


AE = 0.50000 
AG = 1.00000 
EF = 0.17500 
AC = 0.61030 
AB = 0.75000 
AD = 0.88970 


1-2ΕΕ ./AC.(AG-AD) 


4ΕΕ 


AD-AC 


A Modification Of The Square Root Figure, Gemini Roots 


= 0.00000 


On a given segment and from any point on that segment construct a 
square and a segment that will divide that square by (N-1)/2 times. 


S 2 


M, 


Definitions. 
1 Y (2-Z-Y) W Yi2-Z 

АЕ---0 EF-——-O0 АЕ-------0 АВ---0 FG — = 0 ЕМ- 
2 4.2 4.2 x 4.Z 


EO - 


RJ - 


"T. \/®-(ү -z) (s w.v.z -x Y? 80.22) -Y/z-Y-|z? -v.z [ 16.W?.z (v -z) - 16 W.X.Z.(Y -Z) + x2. v? I 


AM - 


AC - 


BC - 


AD- 


2.2- Y X-W 2.2- Y 


Y 

— — — = OK- ————— — --0 G- —— = PQ- ——— ——— = 

4-/2-/2-Ү 4-/2-/2-Ү x 2-/2-/2-Ү 
24/Z.(X-2.W)-/Z-Y-X.(Y-2.2)|.|2/Z.(3.W-X) /Z-Y-X.(Y-2.Z) 


-0 
4.Х-,/(2-Ү).2 


27222 
4.Z“- Y y (2.2-У 2.Z- Y 2-Ү 
-о ақ-У2%-% ο Ag Y! bs Ex VÍ о 
4:2 2.2 2.2 1/4-2 
2.2-Ү-2-/2-/2-Ү 
50- = 
4./Z-/Z- Y 


TT J/Z 4/Z-Y | 16-W?.z.(Y -z) -16-W.Xz.(Y-2) 2. Y? x Y. z? -v.z 


4.X/z/z-Y-|z?-v.z 


З 
8223. χ. 22 


0 


Малу -z) (s. w.v.z -x Y? s. w.z2) -Y/z-Y-|z? -v.z / 16.W?.z (v -z) - 16.W.X.Z.(Y -Z) - x2. v? I 


В 
s.zZ?.x v-z)? 


0 


8/2) .w.(v -z)? -/z.x.v?.(v -z) - v /z-v-|z? -y.z-| x2. y? + 16.W.Z.(Y -Z)-(W - X) I 
— EE ONE TEE OT 


8.x.z2 (v- z)? 


= 16. М? У 2-16 W?.2? - 16. W.X. Y.Z« 16. W.X.Z2 , x2 γ᾽. 


3 


8223. χ.Υ 22 


0 


3 


x.y.z 2 "UT S 


J/Z-( - z) (x.v?.«s-w.v.z-s-w.z?) «v /z-v | z? -v.z-| 16-w? z.(v -z) -16.Ww-x z. (v -z) + x? v? I 


З 
8-27 x v-z)? 


= 0 


3 
Ре = 16.W2.zZ2_16.W.X.Y.Z + 16. W.X.Z? . x2. Y? - x. v. z? -— о 
: А 


4.2? х (Y - Z)2 


- J/Z-(Y -z).|8 (w.z? . x.v.z) -|x.y?.s.z.(w.v«x.z)||-v-/z-v-/z? Υ.7. 16.W.Z.(Y -z) (w - xj  x?.v? o 
σσ; ΤΟ Шын БЫРЫ 


s.zZ?.x v-z)? 
This is all a bit out of hand, maybe? 


Ν — N-2.857143 


N-1 = 0.928571 N-1 -/АС.РС б Jy AC. DG 
2 m ANE E E =) A 


= 0.928571 
2 CD CD 


Unit. 
АС := 1 
Given. Alternate Method Gemini Roots 
Ny = 3 
110595A 
Descriptions. N5:- 5 
AG 
ΑΕ - E AR:- АҒ FQ := АЕ FG:= AF 
AR AR AL.IM 
AL := — IM :- — АК- DO := IM 
Ny Ν2 AR 


AB:= AK БЕ: AF-AB FO:=BF ОО:- FQ-FO 


(AG - 2-AB) -OQ 
ΝΡ---πο-- NP-24K-0 Ср = АК 


ΡΕ-- AK рез /FO2_pO2 Ар. ΑΕ. ΡΕ 


АС := AD-CD ЕС:= Еа + DF- DE СЕ := МР 


Ni ./АС-ЕС 25 
2 CE ` 
Definitions. 


1 1 1 1 1 1 1 
AF-—-0 АВ---0 Е0О---0 ЕС---0 А,-----0 ІМ-----0 Ῥο------ο 
2 2 2 2 Ν Ν 


2-51 2.82 2.N5 
1 1 1 1 
AK = = = = = = 
2 ΝΙ Ν2 2 М1 No 2-М1 Νο 2:Ν1 Νο 
Мі Ν2-1 Мі Ν2-1 i i 
BF - ————— = 0 ҒО-------0 OQ- ————--0 NP- -0 CE- Ξ0 
2.N,.N5 2.N,-N5 2.N4.N5 Мі N2 NI N2 
2 2 2 
2 2 2 ΝΙΝ -JN Νο -NQ. —2-N,-.No +1-1 
~ Е 2.3; N 
2-N4 N3 1 Νο 
EG – — г ео — = 1.5 — = 1.5 


2-81-82 2 СЕ 


2 


Unit. 

АВ - 1 

Given. 

W:-8 У := 13 
7105998 X:-20 2-20 
Descriptions. 


BC:- АВ АР=АВ ΕΤ: АВ ВМ - АВ 


W Y AN.OR 
АС := 2. AB ΑΝ = — ОЕ -- — RS:= — I 
x Z RT 
EH:- OR FJ:-OR  GK- OR 
ВЈ - AB- RS ЈМ := RS 


НК: 2:JM ЕС: HK 


BF = 4 BJ?-rFJ? BG - BF+JM 


CG:- BC- Ва AG:- AC- Са AE - AG- EG 


Alternate Method Gemini Roots 


T 
т 


Unit = 1.00000 


AB XAR CO ο 
2.AN EG . 
Definitions. 
BC-1-0 AP-1-0 RT-1-0 ВМ-1-0 
W Y W.Y 
AC-2-0 АМ--- -0 OR-—=0 RS-——-0O 
x Z XZ 
Y Y X.Z-W.Y 
ЕН---0 FJ-—=0 GK-—-0 BJ - ———— = 0 
Z Z Z XZ 
2 
\/(W-Y-X-Y-X-Z)-(W-Y+X-Y-X-Z) Jw 


Jw? y? -2.w.x yz -x?. Y? . x? z? ww. y. x z 
XZ " 


AG – 0 


W/X = 0.40000 | m 
W - 8.00000 | элу = 125000 
X - 20.00000 | 
Y/Z - 0.65000 | 
Y - 13.00000 | 
Z - 20.00000 
W.Y 2.W.Y 2.W.Y 
JM- — = 0 HK — = 0 = — 
2 y2 2 23 2.2 
Y^-2 W.xX.v:2-X Y зх 2 ^W Y са ХОМ Ж v?-2w x vz-x*v.x? z^ ς 
29 XZ 
X-Z 
2 Y? 2 y2 x272 
ap VWI ανα κα ικα ШҮҮ | иса х ы AB π΄, 
“а ЕС 2.W 2 AN 2.W ` 


Unit. 
АН = 1 
Given. Method For Equals 
Ny := 5 Given AB find NP. 
120195A 
Descriptions. 
AH 
AE := > EH:= АЕ EP: АЕ ΑΡ:--/ 2.АЕ2 
АЕ 
AB:= що СЕЗ АВ СНО EH+CE СІ = 1/2-се? 
1 
CL.AH EP.MP 
AM := МР := AP - AM NP := 
CH AP 
Definitions. 
1 (81-1) i (81-1) i 
—'7—— у NP-0 7———— -2.NP-O 
2 (81-1) (81%1) 
1 
AE-—-0 ЕН---0 ЕРЕС = 0 
уз 1 
ΑΡ-----0 AB-—— = 0 —— 
2 2.N4 2.N4 
2N; М = Ny+1 
1 J2-Ny 1+ 
\/2-(Ny - 1) N,-1 
MP NP = 
2.(Ny +1) 2-(Ny +1) 


120195B 
Descriptions. 


АН = 2.AE ЕН:- АЕ EP:= АЕ АР:- }/ 2.AE? 


X 
_ CE: АВ CH- EH+CE CL- .J2.CE2 


AB 
Y 
CL.AH 
AM := 
CH 
Definitions. 


2 


MP := АР 


EH-1-0 EP-1=0 


– AM NP: 


AP 


EP-MP 


AH-2-0 AP-./2=0 


x x X+Y 
АВ---0 СЕ---0 CH- — 
Y Y 
2../2.Х Ү-Х).,/2 
АМ------0 up. ο e. 
Х-Ү Х-Ү 


0 


-0 CL- 


/2.Х _ 
= 


0 


Method For Equals 
Given AB find NP. 


Unit = 1.00000 


XY = 0.40000 | 
= | Ү-Х 
= 500000 | — NP = 0.00000 
Y - 20.00000 | Y+X 
—— Cms 


Euler's Straight Line 


In all triangles the center of the circumscribed circle, the point of intersection 
of the medians, and the point of intersection of the altitudes are situated in this 
order in a straight line—the Euler line—and are spaced in such a manner that 
the altitude intersection is twice as far from the median intersection as the 
center of the circumscribed circle is. 


Leonhard Euler (1707-1783) was one of the greatest and most 
fertile mathematicians of all time. His writings comprise 45 volumes 
and over 700 papers, most of them long ones, published in periodicals. 

The above theorem is among the results of the paper “Solutio 
facilis problematum quorundam geometricorum difficillimorum," 
which appeared in the journal Novi commentarii Academiae Petropolitanae 
(ad annum 1765). 

The following proof of the Euler theorem is distinguished by its 
great simplicity. 

In the triangle ABC let M be the midpoint of side AB, Š the median 
intersection, which lies on CM, so that 


(1) SC = 2.SM, 


and U the center of the circle of circumscription, lying on the 
perpendicular bisector of AB. 
We extend US by SO so that 


(2) SO = 2.50, 


and join O to C. 

According to (1) and (2) the triangles MUS and COS are similar. 
Consequently, CO || MU, i.e., CO | AB, or expressed verbally, the line 
connecting the point O with a vertex of the triangle is perpendicular 
to the side of the triangle opposite the vertex; consequently, the 
connecting line is an altitude of the triangle. 

The three altitudes consequently pass through point 0. This is, therefore, 
the altitude intersection, and Euler's theorem is proved. 

Моте. Our proof contains at the same time the solution to the 
interesting 


Euler's Straight Line 


120795A 


Dover republished this book in 1965. The only time I ever drew it up I was still using TommyCad. 
The graphic, on the following page, is not even appropriate for the figure. The proof is not valid at 
all. In a proof, one has to have their Lets, only be the given three lines of a triangle. 


Euler's Straight Line 

In all triangles the center of the circumscribed circle, the point of intersection 
of the medians, and the point of intersection of the altitudes are situated in this 
order in a straight line-the Euler line-and are spaced in such a manner that 

the altitude intersection is twice as far from the median intersection as the 
center of the circumscribed circle is. 


So, what is the so called proposition, which is not labled as 
such, try to say? What does the above statement mean? 


Let us take any triangle whatsoever and construct three points with it. 
One is the center of the circle which circumscribes it, point N, the 
second is perpendicular of each point to the segment opposite to it. 
These three will also converge at what is being called an altitude, point 


NP = 7.64494. cm | 


CO-2.75580cm М 


P. Next let us take the midpoint of each segment and form a segment ' Өш s NO = 2.54831 cm 

with the opposite vertex point. These three will also construct one point, | dg | ш OP = 5.09663 cm 

O. These three points will be collinear, and if we take NP for the unit, — - 0.66667 NO 

ON willbe 1/3rd of it, while OP the other 2/3rds. СЕ yp 0293933 
— = 0.33333 


OP 

wp = 9:66667 
This plate in my releases has never been drawn up by me in Sketchpad. It is 

still the origional grapic І did in TommyCad. So, іп this revision I will correct 

that issue. 


The real problem that I see, is that every median is also cut in the same ratio, no different than the so 
called Euler's line as if Euler had anything what so ever to do than connent the dots. which is hardly a 
great feat for any so called mathematician, or anyone playing dots to begin with. The most obsurd thing 
which ego does for someone is incite them to simply rename a name in a particular grammar. 

If this is Euler's straight line, are the the rest of his lines crooked? 


Y (2 Unit. 


Scholia: 100 Great Problems of Elementaru 


Gi Ρ 
рый à Mathematics H. Dorrie Problem 27 Euler's Line 
Side 1:- 2 Given three sides of a triangle, determine the length of the Euler line. 
Side 2 := Work the drawing from each of the sides. 
120795AR Side 3:- 4 
Descriptions. 
Side 1 Side 2 Side 3 
AC:- | Side 2 ВС := | Side З AB:- Side 1 
Side 3 Side 1 Side 2 


TRIANGLE - (Side 1 + Side 2 > Side 3). (Side 1 + Side З > Side 2) (Side 2 + Side З > Side 1) TRIANGLE = 1 


2 2 
АЕ- шш Ak; := АС Bls - BC Ais := (аю) Bhs := (вів) 
5772 5 = ALG 57 BLS AI: AB; δ AB; 
f "EN aT 2 ТЕС 
Ah; := ΑΒρ- Bhs біз - Аһ – Aij Ajs:= Аі; + a Сіз:- (ACs) = (Aja) 


BC BC;.BE 
BCs ας... ВОЗ BEs 
2 Ві 


(ға. Bjo- fgs . | 2 2 | АС$ 
Ugs := "СУ Сів ‚О BU; := if Ugs , ./ (Ugs) + (Ве) , со АМ$:= E 


Aj: АМ; 
АС; 


BEs:= AE; Bj - AB5-Aj5 Bgs5:= fg5:- ВЕ - Ве; 


АСС - BGG;:- АВ;-АСб; GGMs:-= | (AM)? - (AGG;)? 
2:ΒΝΙδ BGG; BS; бё сеМ$.В5$ 


вм, := ү/(ссму)?+(всс;)2^_ Ββὲ-- BM; ё: ВМ; 


AG5:= ABg- BG& Α85-- ./(А@5)2+(055)2 М55:- ВМ, -В55 Αὖς-- BU; 


MU;:- J/(AU;)? -(AMj)? Ае: = С. + AME. 


The following sequence is from 06_07_93.MCD. In that paper I treated it as a 
problem between two triangles, which it is. One can restate it as finding the 
fourth side of a quadrilateral by pulling up a line. 


Ses := (Ass)? _ (Aes)? Mm; :- Ses 
Um; := if| AC; < | (BCs)? + (Ав)? , мо - Mms , MU; + Mm; SU; :- «| (Ums)? + (Sm;)? 


Due to the way in which certain lines lay, the above 
switch was needed. 


eMs:= Δες -АМ;5  Smg:- еМ; 


UO; := 3.805 


Definitions. 


Is this a TRIANGLE = 1 ? Now if you are 


wondering why thumbs up means that things 
are a go, or okay, think about it. 


0.333333 


505 = UOs = АО = 
1.021981 3.065942 2.065591 
1.021981 3.065942 2.065591 
1.021981 3.065942 2.065591 
50; 

UO; ` 
0.333333 
0.333333 


Y (2 Unit. 


Given. 
AB :- 10.49867 
BC := 9.21723 


AC := 3.47398 


Euler's Straight Line 


Scholia: 100 Great Problems of Elementaru 
Mathematics H. Dorrie Problem 27 Euler's Line 


Work the drawing from each of the sides. 


120795B 
Descriptions. 
AB AB.AC.BC 
ins Αθε------------------------------ 
2 V/ AB + AC + BC 4/ AC + BC - AB../AB — AC + BC../ AB + AC - BC 
AB? + АС? - BC” \/2-АС2 - AB? + 2. Bc? | 2-AB? - Bc? + 2.АС2 
Ὁ о so s. A E ue 
2.AB 2 2 
2 2 2 
| 2. BC — AC^ + 2. AB AC AD CD 
BF:--— — _ ^^ .  pE:- — DP: —  EP:--— ΑΡ: AD+DP 
2 2 2 2 
EP-AD CD AD.DH AJ.DH 
DH = — -8 DN: ——— №: ВЈ := AB - AJ 
AP DH CD CD 
2 2 CJ.DH 2 2 
CJ-4BC"-BJ^ нео DR: DN- NR DO-:=,/ AO^- AD 


2 2 DR.HR 
НО := {ү (HR + DO) + DR AR: AD-DR JR:- АВ - АЈ RS:= ——— 


DO + HR 


HO. HR HS.JS GO 
= —— JS:=JR+RS GS- 
DO +HR RS HO 


HS 


AO = 5.364458 
AJ = 1.778 

CD = 4.577927 
AE - 6.317117 


BF - 9.724843 
DE - 1.73699 

DP - 2.624668 
HR - 0.994834 


EP - 2.288963 
DH - 1.525976 
CJ - 2.984502 


DN - 1.749778 JS - 2.862322 


Definitions. 


AB АВ-АС-ВС 
AD- — = 0 


AQ - ————————— ————À -- ϱ 
2 V AB + AC + BC 4/ AC + BC - AB 4/ AB — AC + BC 4/ AB + AC - BC 


OS := HO- HS GO = 95 +05 ——=3 


NR = 0.592667  С5- 5.931605 
RS = 0.548099 OS = 1.262059 
HS-1.135829 GO = 7.193663 


AB? + AC? - BC 
2.AB 


AJ - 


| 2-Ac? - AB? + 2. Bc? | 2-AB? - Bc? +2.АС2 
-----η------ο аЕ-55---:-----0  BF- x 


CD - 


|2.Bc?-Ac?.2.AB? | 


AB - 10.49867 cm 
AC = 3.47398 cm 
BC = 9.21723 cm 
AO = 5.36446 cm 
AJ = 1.77800 cm 
CD = 4.57792 cm 
AE = 6.31712 cm 
BF = 9.72484 cm 
DE - 1.73699 cm 
DP - 2.62467 cm 
HR = 0.99483 cm 


2 
= 0 
AC _ 
ο ВЕ 


Given three sides of a triangle, determine the length of the Euler line. 


In this write up, I will use equations from previous versions of the DQ. 062793, 010893. 


EP = 2.28896 cm 
DH = 1.52597 cm 
CJ = 2.98450 cm 
DN = 1.74978 cm 
NR = 0.59267 cm 
RS = 0.54810 cm 
HS = 1.13583 cm 
JS = 2.86232 cm 
GS = 5.93160 cm 
OS = 1.26206 cm 
GO = 7.19366 cm 


AB | 2-Ac? - AB? + 2.BC2 3.AB | 2-Ac? - AB? + 2.вс2 
pp. so ЕРр-\2 7 2 277 ϱ АО рң МЕ 27 727 ο 
4 4 4 6 
2 „2 an2 AB? - AC? + gc? AB (BC – AC) (AC + BC) 
wg. АВ *AC -BC о  BJ-^ — “ο DN- =O DR-—— cg =0 
E am -- 2.AB 6 ; 
(АВ + АС БС) (АВ- АС: ВС) (АС -АВ+ВС) (АВ+АС+ВС)_ ,, 3.AB? + AC? - BC? E 
2.AB i 6.AB i 


(AB + AC - BC) (АВ - AC + BC) (AC - АВ + BC). (AB- AC + ΒΟ) | 6 
6.AB ü 


πο АВ? ΑΒ΄.ΑΟ2- AB. BC? - Ав2.АС® +3.АВ?.АС2.ВС? - AB?.BC* + ACÓ - AC^. BC? - AC?.Bc ^ + BcÓ _ о 
(АВ + AC - BC) (AC - AB + BC) (AB + AC + ВС).(9-АВ—9-АС + 9.BC) 


T (ВС АС) (АС +ВС)_ ο ES (AB + AC - BC) (АВ - АС + BC) (AC - AB + BC) (AB + AC + BC) (AC + BC) (ВС - AC) D 
3-AB B i i 


6-AB.| 3-AB^ — 3-AB?.AC? _ 3.AB?. BC? + (AB + AC BC) (AB — AC + BC) (АС — AB + BC) (AB + AC + BO) | 


AB + AC — BC) (AB — AC + BC) (AC — AB + BC) (АВ + AC + BC) --/ ABS _ AB^. AC? — AB^. BC? — AB2. AC? 3. AB? . AC? BC АВ? BC + AC® _ АС“ .ВС2 _ АС2.ВС“ + ποῦ 
( Т. E Т ГІ P 


HS 

|3-AB^ - 3 AB?.AC? 3. AB?. BC? + (AB + AC - BC) (АВ AC + BC) (AC АВ + ΒΟ) (AB + AC + BC) |. (AB + AC BC) (AC АВ + BC) (AB + AC + BC) (9-АВ -9-AC + 9-BCJ 
" (BC — AC) (АС + BC) (AB? _ Ac? + Bc?) (AB? + Ac? - Bc?) кте AB (AB? — Ac? - BC?) » 

2.AB-(2.AB* (АВ? АС? - AB2. Bc? _ ACÎ + 2. AC? Bc? c^) 2. / (AB + АС + BC) (AB - AC + BC) (АВ + AC - BC) (AC - AB + BC) 
EE з (AB? + АС? — Bc?) (AB? — Ac? + Bc?) ./ ABS — AB^. AC?  АВ*.ВС?  AB?.AC^ + з-АВ2.АС2.вс2 — AB2.BC* + Асб - AC*. BC? - Ас2.вс® + ποῦ m 


V (AB + AC BG) (AC АВ + ВС) (AB + AC T ВС) (9.AB 9-Ας « 9.ВС)-|2.Ав®  AB?.AC? АВ? .BC? - AC^ + 2.AC?.Bc? pc) 


- з. ABS  AB^.Ac? - AB^.BC? - AB?.AC^ + з.АВ2.АС2.ВС2 — AB2.BC* + ACÓ - AC^. BC? - Ас2.вс® + BC® AB? (AB? - Ac? ВС?) m 


18-AB2.AC? — 9.AB^ + 18.AB2. BC? 9.463 18.АС2.ВС2  9.Bc^.(2.AB^ - AB2.AC? - AB2.BC? AC + 2. AC? BC? ВС“) 


Ec АВ? - AB. AC? - AB^. BC? - AB? AC^ + 3. AB? AC?. BC? - AB?.BC* + ACÓ - AC^. BC? - AC?. Bc ^ + BcÓ _ " 


2.AB? AC? — АВ“ + 2.AB2. BC? — AC* + 2. AC? . Bc? - Bc* 


Given. 
W-6 Y—-3 | | | Given three sides of а triangle, determine the length of 
. U Euler's Straight Line the Euler line. Work the drawing from each of the sides. 


X:-20 Z:= 13 


Unit. Scholia: 100 Great Problems of Elementary 2 d о x арен Hom previous 
; ; Я 


Y Mathematics H. Dorrie Problem 27 Euler's Line 
120795C AB := Е 
Descriptions. 
Ж. = a а 2 см2 = 2 см2 

АМ = 2 ВМ = AB- АМ СМ = х АС := 4 AM + CM ВС := 4 BM + CM 

АВ АВ.АС.ВС 
AD: — Аб 

2 V AB + AC + BC 4/ AC + ВС-АВ.\/АВ-АС-ВС.\/АВ+АС-ВС 

AB? + AC? βοΐ V 2-Ac? - AB? + 2. Bc? V 2-AB? - Bc? + 2.АС2 
AM = —— ΓΕ CD := ——— n АЕ = ——— — 
з 2.AB 2 2 

2 2 2 

\/ 2. BC —AC -2.AB AC AD CD 

BF = ——— —— DE := — DR := --- ER:- — AR := AD DR 
2 2 2 2 

ER-AD CD AD.DH AM.DH 

DH:- ——— — = 3 DN:- ——— NP:= ———— ВМ := AB- AM 
AR DH CD CD т 

CM.DH 2 2 

HP - ου DP := DN- NP DO := 4 AO -AD 


2 2 DP.HP 
НО := {ү (HP + DO) + DP AP := AD — DP JP:- ΑΡ ΑΝ PJ:= ——— 


DO + HP Unit = 1.00000 AC = 0.37849 
НО-НР HJ.MJ GO = L 
HJ:= ———— MJ-JP-PJ GJ- — — OJ:= HO-HJ GO:=GJ+0J — =3 W/X =0.30000 BC = 0.82566 
DO + HP PJ HO W = 6.00000 AO = 0.52084 
—Á X - 20.00000 GO = 0.78518 
Definitions. Y/Z - 0.23077 
J| w?.z? + x?. y? J| w?.22 . x?.y? 2 x?.y.z . x? z? 1 Y - 3.00000 
АС------------0 ВС-------:2%С%---:----::--:-.:---:-:---0 AD-—-0 Z = 13.00000 
XZ X-Z 2 


J| w?.z? + x?.y? | w?.22 . x?. v? ϱ x? у z x? z? 


w?.22.x?.y? . 
+ -2.X?. Y .z x? .z? 


ΑΜ. ο J/ 4-w?.z? .4.x?. y? 4.2 у 2 х2.22 J| w?.z? + x?.y?.2.x? .y.z. x? z? | w?.z? 4.х2у «4 x? z? 
Ζ Gp. τν в 7 7 cup, Με. -------------ο во 
2.x.Z 2.x.Z 2.x.Z 
J| w?.z? + x2 y? \/ 4-w?.z? 4. x?.y? 4. x? у z х2.22 3 /4м2.22,4.х2.ү2 4. x? у z х2.22 
DE--—— .— ————-0 ЕВ ——— ------- - ϱ απ---ο DH- — =0 
2.x.Z 4.Х.2 4 6.Х.2 
Y Z-Y 1 [/π2.22,χ2γ2 -2.x2.v.z «x?.z2 «| w?.z2 x? v?) (| w?.22 . x2. Y? вс.) 
рЕ-1-0  NP-—7-0 ВМ-----0 DN---0 о 
k 6.x2.z 
w Y+Z W 
CM-—-0 AP- -0 HP-——-0 
X 3-2 3.x 
HO J w^.z^ + 10-w?.x?.v?.2? 10. w? x? .y.z? + w?.x?.2* o xt v ів.х4.ү3.2,9.х4 v? z? 5 
6-W.X.z? 
Z-2.Y w?.z.(z 2.Υ) 
Јр- 22—20 PJ-- 7 
3.Z 2 ) 


з (w?.22.a.x?. Y? a x2.y.Z 


= W. w*.z^ «10. w?.x?.y?.z? 1о.зу2.х2.ү.29 +зу2.х2.2%-+9.х®.ү®-1в.х®.үЗ.2+9.х®.ү2.2? " 


зх (a.x?.v.z-a.x?. y? _ w2 z2) 


x? v (2. v? a.v. zz?) 
2 -0 DO 


x?.v.z- w?.z? . x?. y? 
z (w?.22.3.x?. Y? a. x? v z) 2.W.x .z2 


MJ - - = 0 


2 ү222 10 w?. x? -Y.Z  w2 x2 1 o xt y 1 118. x 1y3 Z . 9.x ^. 2. Z? 3 


gy XX (Y 2) A w^.z^ «10. w?.x 


w.z? (42.22 .3.x?.y? з.х2.ү.2) 


ο; («2.22,х2.ү2 χ2γ 2). | w^.z* + 10-w?.x?.v?.z? 10.2. χ2γ.χ3,ῃ2.χ2.25 ο x^. v* 18 x* Y? zo x* y? z? 


2.w.x.z? (w?.2? .3.x?. Y? 9. x? v z) 


EC | w^.z^ + 10-w?.x?.v?.2? 10. w?.x?.y.z? . w?.x?.2* .9.x^ y^ 18-х Y? .z ox v? 2 А 
2.W.X.z? 


у Descartes gives а figure for solving z 2 = az + b 2 which should have 


2 been stated as z 2 = 2 az + b 2, generalize the figure. Descartes' figure was 
given only when n = 2. In this form, it is an equation of two givens and one 
unknown, generalized it as three givens and solves for three unknowns. 
Attempt to eliminate two of the unknowns as a function of the three givens. 


121695 Given a, n and b for the equation z ? - 
n az + b 2 + cd find z, c, and d. 


Descriptions. 2 


a 
AD:-n.a BE = уа? «b^ BC:- pg 
BE-BC  CF- /BC.CE 
AD 
ға--- CG := ./ FG? - cr? 


CE 


AG 


FG AC := AG+ CG 


BG := CG- BC DG := FG 


BD := DG - BG АВ := AG + BG 


АЕ = АВ + ВЕ ОЕ := ВЕ — BD 


p? 

DH:- — £ODI:= AE HI:= DI- DH 
DE 

z:= АЕ 2 = 12.621556 

c:- DE c = 0.621556 

d := HI d - 6.18609 


πο ο Ξ0 


Given. 


n=3 place values 
a=4 here: 


b=2 


Expressing c and d in terms of the givens does not really look 
esthetically pleasing. 


The symbolic 


ы (_ „2 4.1,42,.2 an J.2 2 2,2 A. 2) processor could not 
с- c ο κ a? «b? ο ο 4.02) -(0 reduce cd directly so І 
2 a^ +52 had to do it in terms 


of the equation by 
resolving z. 


‚_1 (аа уа? +b? а. Ισ 2.62] ET 
4 a^ y b^ I 


2 (2.a-./n?-a2+n?-b?-4-b2] 


ο ο. р:= аЬ. 
2 2 
Е +b | 
(-4/-р-0 
2 2 2 (a.a - /n2.a2 2524-2) 
z -|Ώ:8:212΄ +|-а5 .——— — —— —5——————|[20 
2 2 
m +b | 
Solve for z below. 
1 1 пд аб + 2.2.52 4.22.52 4. 5 14.2.2. |/ n2.a2 + n2.2 4.9? 
2 $ а? +ъ? 
1 1 пд аб + п2.а2-ъ2 4 ад ъ2 + а4-ъ®- 4-а-ъ2.п2.а2 + пдь2-4.52 
2 2 2 


а -ь2 


121895 
Descriptions. 


Scholia: The Geometry of Rene Descartes 
with a facsimile of the first edition. Translated by D. 
Eugene and M. Latham 


п 

23 = а2- b? 
The problem is given for the solution of z 
when a and К are EUM _ Working the problem 
backward, z^ b? = az one can see 


constants in the Erur for solving when only 
a and b are given. 


b := 2.12 z:= 1.41 ο-- — 
Finding a is just a matter of expressing b in 


terms of cz, and a becomes z + c. 
a:=z+c 


We find that this c has another relation to z, 
for it holds a proportion to it in the given 


C 
equation. 
15 У Descartes and other mathematicians 
(ec 11796357 10: NM | speak as if we have two different 


values for z, however, I see quite 


(с2 ка —[(2+с)-с] = 1.776357х10 15 plainly that we have а z and a с that 
was found. The unique name of the 
(2 т ь2) ΕΤ symbols in context are thus 
preserved. 
(2? , 2) -(z-c):z-O 
b? z^ 
(2? +b?) _(с.2) - 22-0 


One can also see that working the figure in a straight forward manner, imaginary 
situations are not possible, 


Nt Mab CEN E 


The primitive form of construction is very suggestive 
of Descartes process. If however we use Pythagorean 
division, the figure may not be so apparent. One 
should note that contrary to his statement on page 4, 
one cannot divide a line by a line. In geometry one 
can divide a square by a line. This is the law of 
tautology, which holds for all mathematics. It will 
also be noted that Descartes claims to be working with 
a quadratic equation, and his solution is indeed for 
one, however he states it as a quadratic deficient by a 
rectangle, deficient in fact by az. The authors of the 
notes make the same mistake. 


2 


Unit. 

EF := 1 

Given, Delian Solution in Every Right Angle 

N:= 2 
122095A This plate is derived from the fact that for any EJ taken as a square, divided by 
Descriptions. EF, the answer is AE. And in every case, the small circle OH has a relationship 


EJ? 
EJ:= EF.N АЕ .– —— 
EF 


to the circle EJ. This is another plate on geometric progression. 


AF :- АЕ + EF 


AF 
AB:= > BF:-AB BE:-BF-EF BH:- BE 
2 2 BE BH 
BJ-4EJ?.BE? Bp: — — BG:=BD 
BJ 
ВЕ -BG 
BC := GH := BH-BG DE - BE -BD 
BJ 
HO:-DE EG,:=.\/BE*-BG* GJ:= BJ-BG 
EG 
EG, - 4 EJ? - GJ? SH d uL" EJ - 1.708 in. 
2 HO ЕС» EF = 0.992 in. 
AE = 2.943 in. 
1 1 
3 3 ЕЈ? AE = 0.000 in 
(вс? вк) -вр-о [Bc.BF2) _ BE -O τ 
Definitions. 
з 2 N2.1 N2.1 (N 1)-(N 1) 
EJ-N-0 АЕ-М2-0 АҒ-(М2:1)-0 AB- -0 BF-—,—-0 BE-—— -ο 
2 2 
(N - 1)-(N 1) (х2 +1) (N- 1)2.(N + 1)2 ge. ως ШЫ... ЖР" 
BH--—— ————--0 BJ- -0 BD-—— — = με’ ΝΕ 
2 2.[N +1) | * 


 (N-130N.1 | 


_(N-1)(N+1) 5 


ο SIRE ns E A ου. 


С = 0 а O 
E 2 (n? .1)* й N7+1 шщ N2.1 й N741 
EG (9-м) = 0 αυ - 2 N° -о ко, ЕЁ 1811 ο 
: (w2 +1) N741 ы (х2 +1) 


Given, Delian Solution in Every Right Angle 
X := 7 
У := 20 This plate is derived from the fact that for any EJ taken as a square, divided by EF, the 
answer is AE. And in every case, the small circle OH has a relationship to the circle EJ. 
122095B 
Descriptions. 
x EJ? 
AF:-2 ЕЕ-- EJ:-4/EF.((AF-EF) АЕ--- 
Y EF L 
AF 
AB:--,. BF:-AB BE:=BF-EF 7AN 
2 2 BE -BH 
BH := BE BJ := 4/ ЕЈ + BE BD:- ——— 
BJ 
BE -BG 
BG:= BD BC- BJ GH := BH- BG DE := BE- BD 
HO:- DE EG} := ү BE?-BG^  GJ- BJ- BG 
m 1 5 B E D С ‚ В А 
з 5 GH EG; Unit = 1.00000 | 
ЕС» = EJ -GJ HO = EG. = 1 XY = 0.35000 
2 x = 7.00000 | 
1 1 Y = 20.00000 | 
3 3 — --------------------- o 


(вс? вв) -вр-о (Bc. Br?) -вк-о 


Definitions. 
Χ.(2Υ-Χ) 2.Y-X 
AF-2-0 EF-—-0O EJ 0 АЕ Y - 0 
2 2 
Y-X (X - Y) (X - Y) 
BH - —— - 0 BJ-4/1-0 BD о BG 5 
Υ Υ 
X.(Y-X) X.(Y-X) VX- (2. Y - X). (Y - X) 
DE - —— — = 0 HO - ———— = 0 EG, -—— = 
2 2 2 
Y Y Y 


(Ух)? 


_X(2-¥-X) ς go, У УХУ) . 


Y-X 


AB-1-0 BF-1-0 ВЕ у -0 


X.(Y-X) 
-0 ваного -= 


0 
ү? y? 


PES 


Descriptions. 
AD:- АВ-М AC:=./ АВ.Ар 


ВС:- BD- CD CF:= BC.CD 


DF -BD DK.BC 
DK := K := 
CD BD 
Definitions. 
DK (Ν-1) 
Ек (/N-1) - 
AD-N-O  АС-/М-0 
1 
вс-(/%-1)-0 


pr- VENN o gx V N+ /N-LVN- 1) 
N 


VN e NN - 1) 


HK — —————— r -0 


VN-(VN +1) 


JK- 


Unit. 
АВ = 1 


Given. 
N:= 7 


BD:- AD- AB CD:=AD-AC 


DF := ./ CF? + cp? 


FK.FK HK.HK 
K := JK := 
DK FK 


DK N?-2-N+1 ` 
HK N-2./N+1 


BD-(N-1-0 ου (ν /Ν)- 


- 0 


м 


ДАЛЯ 
VN GN + а)" 


= 0 


Pascal's Triangle With Exponential Division 


Plate A1 


cr_-n*.(./N-1) -о DF-JJVN.VN-1) 2. VN+1)=0 


Given 
X-3 Y-20 
X Y 
122195A2 В N= x 
Descriptions. 
AD:-AB.N АС:=-/АВАР BD: AD-AB CD - ΑΡ. Ας 
BC: BD-CD CF-4/BC.CD  DF--cr^.cp? 
DF.BD DK.BC FK.FK HK.HK 
ОК := ЕК := K:- К := 
CD BD DK FK 
Definitions. 
DK (4-) | DK N^-2N:1 | 
FK (/N-1 НК N-2./N+1 ` 
AD-1-0 ιο УХ ο во ЇХ ο сь УУ-УХ _ 
VY Y уз 
2 
2 
pc EG Y κ ого ака P 
ү“ 
or παπα pK (уү-уҗ(ух+уү)-/ух+уү _, 
3 5 
ү“ ү“ 
m УХ(МҮ-Ух) \/ух+уү) α 
5 
v^ (/x « Jv) 
x(/v - /х) Су)" (yy - /x) 
НО JK -0 
5 5 3 
4 4 


Pascal's Triangle With Exponential Division 


Plate A2 


с р 
| Unit = 1.00000 ВС = 0.23730 ЕК = 0.27950 | 
| xY = 0.15000 CF =0.38130 HK =0.07803 | 
| X = 3.00000 ОЕ = 0.72166 ЈК = 0.02178 | 
| Y = 20.00000 DK - 1.00116 | 
EE х ZZ ZA LL LLLI 1 
ххх 
EWS) ες = 0.00000 ЖЄ е 
ху Ух) /X+/Y 
| 3 — FE = 0.00000 
X Y-2.X-JY 9X? 4. 
Gea et ος - 0.00000 T e ) 
= Χ(Υ-Χ 
Y4 — HK = 0.00000 
x+ JY (Jv-/X 4. 
Y^ —— = 0.00000 

Y-/X)-(/X+/Y)--/ /X+/Y y+(/x+/¥)2 

CF fO Ge Oe атта ыр 
y^ 


Unit. 
ΑΒ... 1 Pascal's Triangle With Exponential Division 
Given. Plate B1 

122195B1 Nee 


Descriptions. 


— 


AF: М BF:-AF-AB AE:=./ AB-AF 


ВЕ - AE - AB BH := BE 


ВЕ.ВН BD .BG 
BD:- —- ВС: BD ВС: 
BF BE 
Definitions. 
2 3 2 
BF (N-1 ` BF N'-2.N«1 0 BF N'-8.NU«3.N-1 — 
BE (/N-1) BD М-2-/%-1 BC 


AF-N-O БЕ-(М-1)-0 AE-./N=0 


Given. 
X-3 Y: 15 Pascal's Triangle With Exponential Division 
x y Plate B2 
AB: > М=— 
122195B2 Y X 
Descriptions. 
AF:- АВМ BF:= AF-AB AE:=. AB:AF 
ВЕ = AE- АВ ВН: BE 
BE.BH Вр .Ва 
BD := BG:= ВО BC- 
ВЕ ВЕ 
BE М 0 BF N?-2.N+1 BF N°-3.N7+3-N-1 | 
BE Е ------ АЕС —  — —— She 
(VN 1) BD N-2./N+1 BC 3 А! BC D E | 
м2 3.N+3../N-1 ' Unit = 1.00000 BF-0.80000 Вр = 0.07639 ! 
км |XY-0.20000 АЕ =0.44721 BG = 0.07639 | 
Definitions. 'Х=3.00000 ВЕ =0.24721 ВС = 0.02361 | 
'У=15.00000 BH = 0.24721 | 
Y-X x | | 
AF-1-0  ВЕ-- 2-0 де _ УХ ο ο... у й 
Y JY 
ХХ вр = 0.00000 
ух (VY - x) Jx.(/v - Ух) M x(/v-/x) | 
ΒΕ — -0 о вно -- -o x POE a 
Y Y ——.AE = 0.00000 
ve x(v-/x) BD - 0.00000 
BD x (/v- x) 0 BG- x (/v- x) E JET) = 0.24721 y(/x+/y) 
Y. /X+ У) Y.(VX+/Y) Ες.) TUER -BG - 0.00000 
-— BE = 0.00000 үс Tun 
3 хз /у /х 
x) -(.,/y-./x .(Jy- --------------Βς = 0.00000 
вс X) ЫҮ- ух) κ πο ИНИНИ тегү E 
Y /x +-/ү) 
BF (γγυ о BF ΧΙΥΙ2ΥΧΝΥ 0 ВЕ x'-ax^v.sxy!-y? ο 
------ —| ------ + = — = oo = ------ - -------------------------------------- = 
BE (/ҡ BD x BC 3 


2 
x?. х+зт-х Τὶ -8 /X-/Y 


2 


Unit. 
АВ := 1 Pascal's Triangle With Exponential Division 
Given, Plate C1 
122195C1 M= | 
Descriptions. i 
"TI 
Аа:= М BG:= AG- AB AF - (AB-AG ) 
BJ.BF 
ВЕ = AF- AB ВУ:- ВЕ BE - 
BG 
BH BE 
ВН:= BE BC:= ———— 
BF 
Definitions. 
ва N-1 _ BG ΝΖ 2.N+1 о 
а ана. 
N^-1 м‹2/ ον 47.1 


AG-N-0 BG-(N-1)=0 ar - (n?) $ -0 


Given. 
X=3 Ү=17 Pascal's Triangle With Exponential Division 
x Y 
AB := Y N :- x Plate C2 
122195C2 
Descriptions. i 
3,4 
AG:- АВ-М ВС: AG- AB ΑΕ - (АВ.АС | ВЕ := ΑΕ ΑΒ 
BJ.BF BH. BE 
BJ:= BF BE - ВН := BE BC:- ——— 
BG BF 
ва N-1 _ BG N?-2.N«1 : 
ο P 
N^-1 N`? ον 11 
3 2 Β | 
BG N -SN +3-N-1 А | 
ЕО Unit 1.00000 BG = 0.82353 ВЕ = 0.27014 | 
BC 9 3 3 _ | 
В B B XY-0.17647 AF =0.64814 ВН = 0.27014 | 
N'^-3.N^^^ +3-N 1 X = 3.00000 BF = 0.47167 ВС = 0.15472 | 
Y - 17.00000 BJ - 0.47167 | 
саз Бам ο ο ο εναν κ ο ο ου ντ ου ТА а 5% 
Definitions. Е ( h а 1 112 
Y-X PES ЗЕ 
—_pG = x-(/y-/x). y*x«)( x+ /Υ xus) 
1 у -BG = 0.00000 yx Gv-/x) À ш = олот 
Y-X X T хт зано) 
АС-1-0 Bus cs AF — Y -0 у ΑΕ = 0.00000 1 1 1 1\2 
1 1 1 1 1 EDR -X4 Waara ντ) BE = 0.00000 
1(1 1 1 1 τος 3) ( І i) ΠΝ 
= = ------------------------------ = 0.47167 Y(Y-X)ÀX ^ +Y ^ 
= KY? ax ae ev ЗУ А ы ( 1 n | y 
— = 1 1 1 1 1 | C = ες 
= =. = = = ; - τα σα J. 4 y4 
Y x4 (rixs) C R xa gx) muse GU ЕСЕ ἡ... -BH - 0.00000 
ЕЯ с : 


ee 
нс 4+у4 ) 
1 


З L :)( = 4) 3 1 1\2 1 3 
жуе J UX 25559 aooo. xe (vex?) (аку) 
* р пт 152 
v (x oy СЕЛЕУ 


BJ – = 0 -BC = 0.00000 


1 1 1 1 1 
ж у ок ыту, 
Y 


2 


ВЕ - 
í = 
ШЕКЕ 
ta x) 1 
вн. XY - x) AY 4_x*).\/x+/¥+x*-y* 
1 1 
MEE. 
ον 
gc. Eo Xa -х Χονγκ v^) κ 


1 2 
E Y(/x«v) 


1 
x^. 


BG (γκ: МЕЛС 


ВЕ 1 1 1 
r y. x v^ 


i" 


μα μὲ vs] xy 


BE 


"i 


1 1 3 
μα (уху)? Қау 
ox satt) 


= 0 


= 0 


ων ην" κα. nat 


1 


Ж τα 
le. 


JY-X^.Y 


JY«x".Y 


3i 


1 


1 


3i 
| 


= 0 


= 0 


B 


Unit = 1.00000 рс = 0.82353 ВЕ = 0.27014 
ХҮ = 0.17647 АЕ = 0.64814 ВН = 0.27014 
Х = 3.00000 ВЕ = 0.47167 ВС = 0.15472 
Ү = 17.00000 ВЈ = 0.47167 
x 
Y-x 
-BG = 0.00000 
1 
Ха 
— ".AF = 0.00000 
Y 
(жє x) (ж +./Ү+Х 4 a) 
pus - 0.47167 
з Соати), - 0.00000 
(у a) (ж +_/У+х4 rya) 
SER y = 0.00000 


=G 2 ) (ахау) 


1 


Ү(Ү-Х). (m 1) 
У.(У-Х). το ы) 
Ү-<Ү-Х)- iC. ux) 


PETER: 


y 


2 


as m СРО C] in * 


2 


e o x ) Cn ien 


- 0.27014 


-BE - 0.00000 


-BH - 0.00000 


-BC - 0.00000 


Unit. 

АС = 1 

Given. 

Ny:=9 CE-N, 
122995A Given AC and CE find BC. 
Descriptions. 

Гә 2 AC. AC 
АЕ :=-/ AC + СЕ AD := 
AE 
AD? 
AB := "АС BC:- AC- AB BD:- /AB.BC 


cp-/pgc?.pp? РЕ :=- AE-AD 


Definitions. 

2 

N1 N1 1 
BC- 2 -0 BD- ^ - 0 АВ- - 0 
М1 + 1 М1 +1 М1 +1 
2 

1 М1 

AD - - 0 DE - - 0 


0 „2 
Given. 


X: 7 CE-X 
Y:= 11 АС:=У 


122995B Given AC and CE find BC. 
Descriptions. 
2 2 AC. AC 
AE:-JAC + СЕ” ΑΡ - 
AE 
AD? 
AB -- "AC BC:- AC- AB BD - \/ AB-BC 


ср__/вс?. во? РЕ := AE-AD 


Definitions. 


Y 2 

= = X Y 
* X“ ΕΥ | | 
x v? m | Unit = 1.00000 | | 
Βρ----..-ϱ CD-—————-90 | XY = 0.63636 x x 
x^. γ2 І «2 y? | X = 7.00000 | | 
| Y = 11.00000 | | 
рЕ--------0 x 1 


The Delian Quest 1996 
John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


The Archamedian Paper Trisector- Without the Numbers. 


Given any circle AB. 
010496 
Given any circle BC such that BC < 2AB. 


Construct AE such that AE = АС. 


C 
, As AC = AB + BC and AD = AB so too DE = ВС. 
f А, Construct DH parallel to BD. Construct CE. 
As AB = AD and AC = AE, A ABD is proportional to A ACE, therefore CE is parallel to BD. 


From here one can take two paths. 


| Construct GJ parallel to EF. 


N 


F Fai — - K AS GJ is parallel to EF, DG = FJ. 


As CE is parallel to DH, DG = CH. 


1 
As Z HBJ is opposite and equal to Z GBD, DG = HJ, therefore / DG is 5 CF. 
As СЕ is parallel to DH and EF is parallel to GJ, |. EGBD is equilateral. 


By construction DK = KM. 


As DH is parallel to CE, CH = DG. 
1 
As DK is equal and opposite CH, MK + DK + DG is з DG. 


9 2 Unit. 
AD := 2 
Given. 
N := AD 
010796 


A rusty Compass construction for the duplication of 
the cube. 


Descriptions. 
AD AG 
АВ:= —— AG:= J|2.AB? АЕ- > 8 
AC:= AF AC = 1.257079 
i 1 
1 3 
2 33 [AB2.AD) 
AB^.AD) - 1.259921 ~————~— = 1.002261 


I remember a rusty construction for squaring a 
circle off the base of a right triangle. Here is one 
more rust pile construction. 


Definitions. 
1 
5 = 
στο — 6 3 
2 3 3 9.2 [N ) 


Rusty Cubes 


Given. 
R4 = 2 
R2 := 5 
010896A1 
D:-4 
Descriptions. 


ОЕ := Κα KM := Ro EK:-D DM := DE + EK + KM 


EF := DE JK:-KM FJ:= EK- (EF + JK) AD := DM 


ВМ:= DM DF:-DE-EF JM:= JK+ KM 


DF. FJ DM 
FG = ——— GJ = FJ Еа DI := —— 
DF + JM 2 
AD-FG 
DG:=DF+FG GI:=DI-DG СІ: ПІ GN - —— 
GI. GN 
ан = ——— DH -DF-FG-GH DH = 1.375 
CI - GN 


HM := DM - DH 


Definitions. 


(Ri + R2 +). (Ri - R2 + D) 
2.D 
(Ro + Κι +0). (R2 - κι + D) 


HM--——————————————-0 
2.D 


Alternate Method Power Line 
ο 


010896A2 


Descriptions. 


ММ := AC - (AB + CD) 


DN.MN 
NO := — ——— 
BD - MN 
DO := DN + NO 


BD.NO 
DN 


JO := 


DK := DO + KO 


DK = 0.343434 


Definitions. 


Z(2W-X Ἢ 
_ 24|W.Z-X(Y-Z) _ 


DK 


Y 
CD := — 
2 


2 


Unit. 
Вр := 1 


Given. 


W:-6 Y:=2 
X:-20 27:17 


AC := BD - (AB + CD) 
BM:-2.AB ΤΝ:- 2.00 


BD 
DE = — 
2 


MO := MN - NO 
EO = DE -DO EF:= DE 


_ EO:JO 
` BF+JO 


ВК := BD - DK 


BK = 0.656566 


X(2Y-Z) Ἢ 
 24[W.Z-X(Y-Z) _ 


Alternate Method Power Line 


Unit = 1.00000 | 
W/X = 0.30000 | 
W - 6.00000 
X - 20.00000 


І 
] 
I 
І 
] 
I 
] 
I 
) 
І 
І 
і 
] 
І 
І 
] 
І 
І 
І 
] 
І 
] 
I 
] 
І 
] 
І 
] 
I 
I" 
К 
] 
І 
] 
I 
І 
I 
I 
|> 


Y/Z=0.11765 *----=------ 


Ү = 2.00000 | 
2 = 17.00000 | 
DK = 0.34343 | 
ВК = 0.65657 
Z.(2-W-X) 
2-(W-Z+X.(Y-Z)) 
X.(2-Y-Z) 
2.(W -Z+X.(Y-Z)) 


i 
| 
i 
| 
; 
i 
| 
| 
| 
- -e 


Y 


ЖИ ЖОЛИ КИК is " 
у JJ 1 


-DK - 0.00000 


-BK - 0.00000 


W Y X (Z-Y)-W.Z 
AB-—-0 CD-z-0 AC-—— 9 


XZ 
X.Z-2.(X.Y + W.Z) 2.W f ҮІ” 
MN - —— ——-—————— - 0 BM- —— =0 
XZ X | | 
2.Y Y.IX.Z -—2.(W.Z + X.Y)] Ж | | 
DN-——-0 νο------ 0 PE | | 
7, Z.(W.Z + X. Y) Το | _ 
W.[X.Z -2.(W.Z Χ.Υ)] 1 ШЕ | | 
Μο-------.--.------ϱ DE-—=0 d | | 
X.(W.Z + XY) 2 ο x x 
X.Y W.Z-X.Y MEE | T "E 
БО. EFEO-—— — — -= d | Ж 
W.Z-X Y 2.(W.Z « X- Y) | | "E 
Unit - 1.00000 x , x ` | 
со WIESE о Re W/X = 0.30000 | | τ 
2.(W.Z + X- Y) 2 W=6.00000 ; /. | k 
X=20.00000 gq | | H. 
(W.Z -X.Y).[2-.(W.-Z + X.Y) -X Z] СЕН pe 1 
KO  ----- Y = 2.00000 | | | | 
2.(W.Z-X Y). | W.Z- X-(Y-Z)| Z=17.00000 | | | | 
рк = 0.34343 Ἢ | | 
BK-0.65657 ° y | ыз. 1 
Z.(2-W-X) 
—— ОК = 0.00000 
2.(W .Z+X.(Y-Z)) 
X.(2.Y-Z) 


— — T—K = 0.00000 
2.(W.Z+X.(Y-Z)) 


Unit. 
ΑΒ. 1 Quad Roots 
Given The figure cuts the base line in quad roots. As such it would be 


another trivial method for doing quad roots, however I am interested 


N:=5 AG:=N in some of the ratio's of the figure instead. 


010896B1 
Descriptions. 


BG := AG - AB 


BG 3 
dais AD:-4/AB.AG AC:-|AB АС 


Фін 


= 


4 
АЕ := (AB-AG?) BC:- Ας - AB FG := AG - AF 


DG:- AG- AD BD - AD- AB DK. :=. BD.DG 


BK -_/во?+рк? ακ--./ DG? + рк? 


BD.FG 
BK. BC СК ЕС σα 
BEBE di FQ: TIO 


BJ: меш 
BG BG BG 


GL AG 
5 —=5 
BJ AB 


Definitions. 
3 2 1 0 
ск |N1 N t ντ νά I 
GL 3 р 
N 4 


CD:- AD- AC DF:- AF- AD BM — 


5 3 3 2 2 
BG 4 4 4 4 4 
—— = ^ N NA INA NA UNG 
BM 
3 2 2 1 1 
BG 4 4 4 4 4 
= м+м“ iN i iN NKA N. 


CN 


3 2 1 0 

BK 2 5 % 

— (м.м м4 ма) -о 

ВЈ 

BD.BC „y. BD.CD BD. DF 
BG = BG BG 
1 O 

N^ .n^/J-0 

ο τι 

N^.N ^ )-о 


2 


2 1 
:N*.N* .N^.uN* IN IN 


ν΄ 


1 0 
ΕΝ «N^ м.м 


ν΄ 


o 
| 
7 
sit loit 
e a 
+ | 
ој mjt 
e e 
κο, νι τν n 
| 
ο О 
< |= 
o 
| 
Уу 
° |+ 
чі 
= К 
+ 
|+ 
Z = 
и 


Unit. 
АВ - 1 
Given. Quad Roots 
010896B2 X = 4 
Descriptions. Ү:-і 
x BC 
АС = ВС-АС-АВ BD=—- AD:-AB-BD 
AE:-4 AD? - BD? DE:-AD-AE BE.:- АЕ AB 
DE.EH 
CE: BC- BE EH - /BE.CE EJ- — —— 
BD ΕΗ 


AJ: AE«EJ DJ: DE-EJ JK -./|BD^.DJ? 
DJ. AJ 2 2 
JM := HK = J (BD + EH)? + DE 
X/Y = 4.00000 


JK 8 
MH := HK-(JK+JM) OR: 2.MH вне J ЕН?:ВЕ? | 
| X - 4.00000 
Y - 1.00000 


HO:-42.MH?^ BO-BH-HO  CH-4cE?.EkH? MENU x 


к Unit = 1.00000 


ВС. ВО х 
BF := — — AF = АВ + BF СК := CH - HO Y^ 4.00000 1 3 
BH X 2 " Ха 
АЕ = 1.41421 Y -AF - 0.00000 E -AG = 0.00000 
BC.CR AE = 2.00000 2 d 
CG := Cu AG := AC- CG AG = 2.82843 54 -AE = 0.00000 E AC 000000 
АС = 4.00000 Ү 
1 2 3 


AC^-AF-0 AC*-AE=0 АС“-АС-О 


S 2 


М, 


Definitions. 
АС-Х-о вс-Х-У -0 вр-Х-Ү о 2G дней 25 
2 2. МУ 
ре (УХ-У%/ 0 gg VX-VY о ο УУ-У) , 
2.Y VY Y 
1 3l 1 3l | 1 З 
4 4.4 4 4 4 4 
zu Ž nese) вро ХХ = o AJ X 1555125: ү) 0 
ү“ v^ y^ Unit - 1.00000 
1 1 2 1 1 3 | ! | αν X/Y = 0.29412 
2 л З 5 2 | "m m X - 5.00000 
- (/xX « Y). X v - qu X Υ (x^ у) го x | Y = 17.00000 | 
2.Y \2-Ү а sss, . 
1 
; 1 2 | n Э Y = 0.29412 хі 3 
JM \/2.Х АХ -Y AV/X-/Y-X -Y 0 AF = 0.73643 y -AF = 0.00000 = *.aG = 0.00000 
== АЕ = 0.54233 2 4 
— З AG = 0.39938 Жа ia Хх. 
зу" (/x « ух) AC - 0.29412 а 
1 1 1 132 A - || ы J 
x = = = 4 4 4 4 4 
-- τα. А — > AV/2/X-2/Y-2.X^ Υ JAX -Y 25 
T Scio о ee d та n sxs 


2.Y * | X «Y 


S 2 


М, 


1 1 1 1 1 
oR- ак) αὐ κ κα. Υγχ-γτίγχ-γτ) 


-0 | 
Y'a K+ /Y v^ x 
Е 1 ] 1 ; | 
4 4 4 4 | 
x X -Y ): X Y+X .Y | 7 | 
HO - хх -Y /\ух+уү+х Y) = О 17, і ^ К unit = 1.00000 | 
3 | i | і X/Y = 4.00000 | 
ү“. у x — τω. 3 
1 1 1 | | | 
1 1 Es - = 12-22-2222 РДАК EI s № 
4 «4 κ᾿ γ᾽ x^ " ! 
x -Y | JVx(/x-Jv)/x-yv) | BF- — -ο AF--C.-0 E.40000 ^ 1 : 
BO X γΥ =0 ve Y = 1 1 ма = 1.41421 T'ar-oo0  X* AG = 0.00000 
X + Y 4 4 00060 ji un 7 
Ү Ү | 2 Ж 
ΠΕ іа 1 1 13 аға СІЛО Presao Fac oon 
Ж ік о +Y] x+ /x У о а /x VERY ағы Ντ 
Y. жа 
i i 1 1 3 3 1 
x^ y^ [x+ Jy) т Y Ту" 


= 0 


NS Ж z (Vx: X) 
1 3 
же a Ен. κά ντ) EY 
3 
v*-/x JX Jv 


= 0 


This seems to be about the best 
Mathcad 15 can do for AG. 


Unit. Pyramid of Ratios VI, Moving the Point 
Ар := 1 
Given. 
N; := 5 N,:-2.N 
011396A , * Í 
Descriptions. М№=7 Np:=2.. N2 
AD BG 
AB := — BD := AD – AB BG := ./ AB. BD BE = — 
Ny No 
BD.BE p AE -AD 
BC := AE := 4 AB + ВЕ АС := АВ+ВС AF — 
BG AC 
EF.-AF-AE АЁ 172 o AF 
= т EF (N. -I (N. 1 ` — = 1.4 
EF (N,-1)(Na-1) EE 58333 
Definitions. 
SeriesAF Na Np 
eries. = Yoo. AOT 
Ма, Np (Να - 1) (Ns - 1 
4 3 2.666667 2.5 2.4 2.333333 
3 2.25 2 1.875 1.8 1.75 
SeriesAF = 


2.666667 2 1.777778 1.666667 1.6 1.555556 
2.5 1.875 1.666667 1.5625 1.5 1.458333 


2 2 2 2 СЕ.АО 
ра := 4/ BD + BG СЕ := ./ BC + ΒΕ DF := GF := DG- DF 


AC 
DG (No+Ny — 1) . (Ny +N. - 1 DG 
—— —— — E -- 9 SeriesDG = — = 1.833333 
GF  (N5-1) Ма, № (Ny - 1) GF 


3 2 1.666667 1.5 1.4 1.333333 
4 2.5 2 1.75 1.6 1.5 

5 3 2.333333 2 1.8 1.666667 
6 3.5 2.666667 2.25 2 1.833333 


SeriesDG - 


Unit. 
ΑΡ := 1 
Given. Pyramid of Ratios VI, Moving the Point 
W:-5 Ү:- 14 
011396B Х:- 20 Z:= 20 
Descriptions. 
w BG-(Z - Y 
АВ = = ΒΡ := Ар ΑΒ Ва:= \/ АВ.Вр ВЕ 282-0 
BD -BE Го ——3 AE-AD 
BC := AE := 4 AB + ВЕ АС := АВ + ВС AF - 
BG AC 
EF:-AF-AE  DG-4BD?.BG? СЕ =_/ВС? + ВЕ? 
CE ΑΡ AF DG Unit = 1.00000 
DF- <  GF-DG-DF -p= 1904762 < = 2.714286 сы 025006 
W = 5.00000 | в, С XZ АБ | 
Definitions. X - 20.00000 | | | Iaw ios 0.00000 | 
Y/Z = 0.70000 | | Y.(W-X)+X-Z DG „а | 
W X-W W.(X-W = | CAP Cnm o | 
AB-".-0 πη. -0 πα. ( | о Ү = 14.00000 | | WY GF | 
Χ Χ Χ Z = 20.00000 MENDA ТЕКТІ NN т ; 
W Y 1 
π.Χ. W?.(Z - Y) (W — X)-(Y—Z)./ W-X- W^ 
BE--——————- в =0 
X.Z X.Z../ -W.(W - X) 
Jw |v?-x w +x-2242-¥.z-(w-x)| 
AE — ко 
X-Z 
2 
Y-(W-X)+X-Z W.X.Z -Y-(Y-2-Z)-(W-X 
ac 09-05020) ap wl ү -2-9-(#-Хх)] _, 
X-Z W.Y-X.Y+X.Z 
2 2 
й Jwly .(X W) + X.Z +2.Y.Z.(W -X)|.Y.(W - X) E 
X.Z.|Y.(X - W) - X.Z] i 
«ХМ Z-Y)/Xx-W X-./X-W-(Z-Y W.Y-/X-W 
DG - —— — = 0 e- ο EM 0 pr- VXvVX-W(2-Y) , GF -- ——————————— = O 
/х Ух а W.Y-X.Y+X.Z /X-(W-Y-X-Y+X-Z) 
AF X-Z AF DG Y (W-X)+X.-Z DG 
= 1.904762 ЕО — = 2.714286 


oc MN = — чайы, = 
EF Y.(X W) EF GF W.Y GF 


Unit. 
BD := 1 
011696 N,:=3 
Descriptions. 
BD BC 
BC := — CG:= — BG:=BC-CG DG :- BC + CG 
2 Να 
са. СЕ 
GH := \/ BG. DG CF:- BC CO:= —— —— 
GH + CF 
BG. GH DG. GH 
GJ -- ———— = —— ЈК = GJ+ GK 
BD + GH BD + GH 
GH. JK CF.GT 
GT = —— AG - ——— AD :- AG + DG 


BD CO 


AJ := AG- GJ AK := AG+ GK АВ:= AD -BD 


W% | m 
W% | m 


[AB2.AD) -aJ=0 [AB.AD2) -AK=0 


BH :–./ GH? + BG? pH-4 GH? + DG? 


BJ := BG - GJ DK := DG - GK 


DH. DK BH.BJ μμ. BOBI 
DR--———— BPs — — = В 
BD BD 
AD DR AD 
— -2.828427  —  -2.828427  N - — 
AB BP AB 


The figure cuts the base in Cube Roots 
and provides some interesting ratios. 


Definitions. 


2 a ο 2 1 ο 
AB? (дві? (AB)? DH ММЗ NŠ 
>” үр”, МЕЗІ 22.207107 —— -2.207107 — — — — — — - 2.207107 
AD AD AD DR 2 
3 
2 1 ο š 
AD)? (AD? (AD)? BH 2 1 O 
ыы) 24414214 == - 4.414214 РО =. = 
AB AB AB BP N + N +N = 4.414214 


° 


1 

3 3 
AD AD AD AD AD AD 
— | +|—- | +|—— | +| — | +| — арр = 13.242641 
ав) (а А "(ав) "ας 


2 2 - BD 
N°4N°+N°+4N°4N°+N° =13.242641 gy 13242641 


= 
° 


1 1 
Ар\? (AD? (AD AD AB)? (AB)? 
— | +|——| +|——| + —| +|——| 4|--| = 9.363961 
AB AB AB AB AD AD 
3 2 1 1 O 
а= 2 В 24 BD 
N?.N?.N?.N? .N?.. — - 9.363961 Gy = 9363961 


Q|N 
oo 


2 а 09 о 1 2 . ἃ Ὁ ο 
ΑΡ) (AD? (ap)? (Ар)? (as)? (AB)? з з з з 1 1 
— | +|— | +_|—- | +|—- | + —| + —| = 6.62132 N +N +N +N + —— + — = 6.62132 
AB AB AB AB AD AD 1 2 
we: ae 
5 2 5 
3 3 3 
AD? +AB°-AD AD N°4N 
= 20.485281 —— = 20.485281 —— — = 20.485281 
1 4 5 BM 2 
AD?.AB? _ AB? N-n 
4 2 2 4 2 
AD? + AB3.AD Š AD NN 
азаға” 214485281 ^^ - 14.485281 1 o > 14:485281 
1 4 GJ 1 O 
- = з 23 
AD ?.AB - AB? е = N 
2 1 1 
3.23 
AD + AB3.AD AD N +N 
— LLL LLL a 10.242641 —— = 10.242641 —— = 10.242641 
1 2 KN 1 O 
AD ?.AB? ΑΒ мэ νὸ 


Given AE and AB on AE, place a right triangle on BE 


Given. 
Ы ав base such that the opposite sides аге іп the ratio of 
AE:- 5 AB to AE. 
АВ:- 3 
ος. Right Triangle In A Given Ratio 
Descriptions. 


BE 
ВЕ = AE -AB BD: - саг DF:= BD DE: BD 


2 2 Ар .AD 
AD := АВ + BD DH := BD АН := AD -DH АС := АН 


GH = AH- AG ЕС:- GH ΑΕ-- АН – (FG + СН) 


AD? - AF? + pr? 


CD: ———— —— —- ВС BD-CD CE-- CD- DE 
2.AD 
-JBC.CE  BF-4BC^.cr? EF:=./CE*+CF” 
AE EF 
AB BF 
Definitions. 
AE - AB AE ΑΒ AE - AB 
ВЕ (ΑΕ ΑΒ -ο BD--—— -0 DF--—— -0 DE--—— — -0 
2 2 2 
2 
AB + AE AE ΑΒ (J AB? + AE aa УЗ (АВ АЕ)“ | 
Ap 26 Ομ -0 AH- о 


2 2 γ2 4..J AB? + AE? 


Gee : збе ди πο 
8-\/ AB? + AE? 8..J AB? + AE? AB? + АЕ? 
(AB - АЕ)2.(АВ + AE) AB? (АЕ ΑΒ) АЕ? (АЕ — AB) 
xr T Ὁ e xm ΕΕ 2% 
2 (AB? + AE?) AB? + АЕ АВ? + АЕ 
АВ.АЕ.(АЕ — AB) _ AB (AE - AB)  АБ-АЕ-АВ) _ 
сво -0 EF 


(дв? + АЕ?) J AB? + AE J AB? + AE 


Y 2 Divide The Sides Of A Right Triangle In A Given Ratio 


Here was another junk write up, not only that, the original plate was defective, not absolutely correct, but, 

it takes time to learn how to say what one sees and at this revision time, all of it has to be fixed. What is 

being noted is that in this figure, there is a constant ratio, no matter where GH is on BC, AB is to AC as CD 

is to BE It is very simple, and originally I over obfuscated the whole thing. In short, it has something to say 

about the common angle. I suspect, now that I review it, it is very iimportant. There is, and always has 
011796B1 been, a physical standard for ratio in this respect. 


AC 
; — - 0.58373 
AC Unit = 1.00000 АВ -3.98604 са АВ 
іш — = 2.33333 T — = 0.58373 - 

Unit - 1.00000 AB = 4.73462 cm AB Unit - 1.00000 AB = 3.98604 cm AB М/Х = 0.10988 AC = 2.32679 cm CD 
W/X - 0.70000 АС = 11.04746 cm Ср W/X = 0.70000 АС = 2.32679 cm Ср W = 2.19759 Ср = 1.42395 са вк 98373 
W = 14.00000 CD-3.19202cm ВЕ 293333 W - 14.00000 CD-0.67230 са “вв 09373 X - 20.00000 ВЕ = 2.43938 са АС 
Х = 20.00000 ВЕ = 1.36801 ст АС CD Х = 20.00000 ВЕ = 1.15172 cm АС CD У/2 = 0.36858 АБ "BE - 0.00000 
Y/Z - 1.75000 AB pp 09098 Y/Z - 0.36858 AB gp Opu Y = 1.47432 
Y - 7.00000 Y = 1.47432 Z - 4.00000 


Z = 4.00000 Z = 4.00000 


Y (2 Unit. 


АВ := 1 т 
Given. B р e 
Nj := 2.33333 АС := № Ne 
N4:-.933333 CH - М, : 
011796B1 | | 
Descriptions. | [o | | 
BC | . | | 
ВС = AC - AB BF := таг ВН = ВС - CH GH := ./ CH. BH | = | | 
FK: BF ЕН: СН-ВЕ GK.:-=.FH2.(FK-+GH) | ñ | | 
FH.FK | K | | 
FM:- ----- ΗΜ: ΕΗ. ΕΜ АН:= AC-CH AM -- AH«HM μμ τε — ——— PP — i 
FK + GH ү 1 Ү 
FH.AM Unit = 1.00000 AB = 4.73462 cm AB — AB = 1.00000 
MN - ———— ΚΜ.- 4 FK? ЕЙ FM? KN := КМ MN W/X = 0.70000 AC = 11.04746 cm AB `` AC = 2.33333 
GK W = 14.00000 CD = 3.19202 cm Ας. — CH - 0.93333 
2 2 а 5 Х = 20.00000 ВЕ = 1.36801 ст AB “ Ср = 0.67419 
GN := GK - KN CG := 4y CH + GH BG := 4 BH + GH Y/Z = 1.75000 CH = 4.41898 cm CH m BE - 0.28894 
Y - 7.00000 AC AB ` 
—— - 2.33333 
DG:-4/2.GN? EG: ра  CD- CG-DG ВЕ.- BG-EG Z - 4.00000 AB SD - 0.67419 
CD 
AC CD AC CD ps 2.33333 
— -2.83333 —— -2.33333 — -— -= AG SU ав "so 
АВ ВЕ АВ ВЕ АН HE = 0.00000 
Definitions. 
Νι 1 Νι 1 
вС-(81-1)-0 BF- -0  BH-(N,-N9-1]-O GH- /N2[Ni-N2-1)=0 FK- =0 
2 
2.N2- Ni +1 (va τα) να 2- [мама М2? - Мо 1) п (31-1) (2-N2-Ni+1) "m Ni N2-N2 ku κο μι 
iim m -n E +2- [Na (N2 N; +1)-1| Й | 2 E 
2 2 2 
AH-(N,-N9)-0 АМ o ud m UN UMEN QI MCN UM EN 


3 2 


KM- 


2 2 2 
L(4-84- 4): |N4N9- Мо" -Ν2ΝΙ΄ - 4. N4,-N5-2.N.-4.N5^- 4. N51 


KN - (KM +MN)=0 On this equation, Matcad is going to expand it past its viewing ability. At the minimum of 10 percept 
page size, the results is well over 10 pages and it cannot reduce it. It would take hours to do this 
manually. A second approach, subing all the expressions that are reduced, and rebuild with that. See last 


page. 


J (81 = 1) |N + 2-/[N2 (Ni Νο - 1] - 1] | №1 *2-./[N (Ni - Мо - 1)| -1]-./(N4 - 1).|N, +2. № -N2- 1)|-1] .. 
į (ама - 4)-/[N2 {πι Na 1] 5,2 + 4-N4-N5- 2-N, - 4-N5? - 4 N5 1 (м —2-No - 1): N1- N2- Мо (N, N2-1)|-N12 " 
+ Мі М2- Ni. /| Nə [Ni - N5 - 1)| 


HN PPE I>@I⁄$qH4;HUIIIoI⁄H,HIIa I⁄ IPKIIÉIIIIIIII€9III@I€Š€IZIII€I<II9€I£Š€<ÉI<€£IÉIIIIIIÇIƏIOWI—ŠIIIIIIIIIÓAIII£ÇI4I—I IIKIIIA I<C,AIRI:EI i κα oce ue. ЗР ГА 
(4-м. -4). м2 [Ni -N2 - 1)| N,? - 4-N4-N5- 4-N5- 4-N5? -2.N, +1 аа = 2) [N1 2. Νο (Ni - N2- 1)|- 1] |, +2- Νο [Ni = Nə-1)|- 1] 


(va - 2) να +2../ну-м, Np” - Мо 1) zn 
TA (81 7 1)? ма +2 [N2 (Ni Νο - 1] - 1| №1 *2-./[N2 (Ni - Мо - 1)| - 1]-./(N, - 1).|N, *2-./[N [Ni -N2- 1)|-1] .. 
* (ама - 4)-/[N2 (ма N2 -3)| 5,2 нку Мо 2-N, - 4-5? - 4. N5 1] (N, - 2-Na - 1). N,-N5- /[N5 N1 Ма 1]|- 54? .. 

+ N1-N5- Ni. /| Nə [Ni - N5 - 1)| 


(4-м. -4). м2 [Ni -N2 - 1)| Νι” - 4-N4-N5- 4-N5- 4-N5* -2.N, +1 аа = 1) [N1 +2 Νο (Ni -N2- 2)|- 1] |, +2- м2 (Ni N2-1)|-1| 


GN ө 


Mathcad 15 blows a tire here. After spreading it out, and then asking it to collet, it deletes evreything and comes back, "undefined." I might get back 
to this some other time, maybe. What you can take away from the distinction between Logic, such as Arithmetic and Algebra, and Analogic, the 
geometric figure, one of them does the computations instantly and concurrently, and logics require a lot of binary computation not required by 
analogic. Much of the current problem are the so called invalid principles used in logic today. 


ca –./м,2 + ag? 
BG —./ BH? + aH? 
DG -.J2.GN2 =0 


EG - DG = 0 


= 0 
= 0 


CD - (CG — DG) = 0 


BE - (BG - EG) = 0 


S 2 


M, 


(KM + MN) 
MN = 0.31209 Z:= | Na: (Ni - N2- 1)| 
KM = 01081031 Y= J(Ni-1) №1 +2- Тә (Ni -w5- 1-1 
(KM + ММ = 0.993121 κ (aot) e mex 
W = (4-54 -4)-/[N2 [Ni Νο - 1)| -N,? « 4-N4-N2- 4-N2-4:N22-2.Ny +1 


ΥΣ Y (N,«2.z- 1)-X«W-(N,-2-N5- 1).(€,-N5-z-N,?-N, N5-N, 2) 


- 0.993121 
2.W.X-(N4«2.Z- 1) 


J2. 


(Ny - 1)? м1 +2. [Νο [Ni - Мо - 1)|- 2 (Ny +2 м2 (Мі - 2 1] - 1] (N1 - 1) М +2- Νο (N, -N2- 1)]- 1] .. 
σε (81-N5-1)]| - N47 «4. N4-N4- 2.N,- 4. N2? - 4. d (N1-2:N5-1)|N4-N5-./]N5 (N1 -N2- 1) S 7 
+ М1 М2- М1. Ма [Ni -N5 - 1| 


(4-N4-4)-/[N2 [Ni -N2 - 1)| νι”  4-N4-N5- 4-N5- 4-N57 -2.N, +1 Af (Na = 2) [N1 2. Νο (Ni - N2- 1-1 №1 +2- Νο [Ni -N2-1)|-1| 


= 0.993121 


Y 2 Divide The Sides Of A Right Triangle In A Given Ratio 


Here was another junk write up, not only that, the original plate was defective, not absolutely correct, but, 

it takes time to learn how to say what one sees and at this revision time, all of it has to be fixed. What is 

being noted is that in this figure, there is a constant ratio, no matter where GH is on BC, AB is to AC as CD 

is to BE It is very simple, and originally I over obfuscated the whole thing. In short, it has something to say 

about the common angle. I suspect, now that I review it, it is very iimportant. There is, and always has 
011796B2 been, a physical standard for ratio in this respect. 


AC 
; — - 0.58373 
AC Unit = 1.00000 АВ -3.98604 са АВ 
іш — = 2.33333 T — = 0.58373 - 

Unit - 1.00000 AB = 4.73462 cm AB Unit - 1.00000 AB = 3.98604 cm AB М/Х = 0.10988 AC = 2.32679 cm CD 
W/X - 0.70000 АС = 11.04746 cm Ср W/X = 0.70000 АС = 2.32679 cm Ср W = 2.19759 Ср = 1.42395 са вк 98373 
W = 14.00000 CD-3.19202cm ВЕ 293333 W - 14.00000 CD-0.67230 са “вв 09373 X - 20.00000 ВЕ = 2.43938 са АС 
Х = 20.00000 ВЕ = 1.36801 ст АС CD Х = 20.00000 ВЕ = 1.15172 cm АС CD У/2 = 0.36858 АБ "BE - 0.00000 
Y/Z - 1.75000 AB pp 09098 Y/Z - 0.36858 AB gp Opu Y = 1.47432 
Y - 7.00000 Y = 1.47432 Z - 4.00000 


Z = 4.00000 Z = 4.00000 


011796B2 
Descriptions. 
Y Y-Z ү 
АС := — AB:= —— CH - — 
2 2 x 


BC 
BC:- АС-АВ ВЕ:= => BH = BC- CH GH := ν CH. BH 


FK:- ВЕ FH: CH-BF GK - | FH?. (ЕК + GH)? 


FH.FK 
FM = ——.. ΗΝΞΕΗ ΕΜ AH:- АС-СН АМ:= AH+HM 
FK - GH 


Unit - 1.00000 AC = 1.75000 


FH. AM 2 2 
MN := ———— KM:=. FK ΕΜ KN := KM +MN W/X = 0.70000 ВС = 1.00000 
W - 14.00000 CH = 0.70000 


ЖЕТ” 2 2 2 Х = 20.00000 CM = 0.60436 
ey й ee ο ве = вн ee Y/Z-1.75000 СЕ = 0.50000 


GK 


Y = 7.00000 BH = 0.30000 
DG:=/2.-GN* EG- DG CD: CG-DG BE:=BG-EG 2-4.00000 | © = 0.45826 
АС ср АС Ср АС Y 
— -2.333333 — -2.333333 — .— <0 -——-—- 
АВ ВЕ АВ ВЕ АВ Y-Z 
АС Y 
— — — -0 


To make this always work, when АВ is less than ВС: Ав Г Y- z)? 


This is because a difference and a sum are not the same thing. 


As one can see, W and X, which form everything about where GH is, and the ratios on it, 
have disappeared, in short, these particulars have nothing to do with the outcome. 


(у -2)3 


Perhaps if І have the time, І will rework the whole thing using АВ - -0 and things 


might work out better because there may, perhaps be five or more operations of math instead of 


four. 


K 
BH 
CSS SS SS SSS SS SS = = = ===> = 
w Y 
Unit = 1.00000 AC = 0.79776 
W/X =0.28088 BC = 1.00000 
W = 5.61760 CH = 0.28088 
X = 20.00000 CM = 0.38460 
Y/Z = 0.79776 CF = 0.50000 
Y = 3.19104 BH = 0.71912 


(¥-Z)? 
AC Y 
AB _/(у-2 
CD Y 
BE 4-2 


E G 
Definitions. 3 em қ. 
Y-Z W 1 Pas о 
AC-—=0 AB--—--0 CH-—-0 BC-1-0 ВЕ---0 ^ ' 
Z X 2 | | | 
X W.(X - W) 1 2.W-X С | (8 
BH- 0 GH -0 FK-—=0 FH--—-—-—- | | 
x 2 2.X | 3 
/x «2| w.x -w? 2.W-X он. V 
GK- = M-—— ———— =o | E. 
/2-X 2.|X.+2../-W-(W - X) | | 5 
(2-7 -x)../ W.x - w2 x.Y-W.Z W.X- wW2.(2.Y- Z) -W.Z+X.Y ! / 
HM о) АН - ασ 7 -0 АМ – У [us BH AB. 
x x«2-/ w.x -w?) | zx «2| w.x -w?) зані ο... prem 
а(х -2.w)|w.z-x v-/ w-x-w?.(2.v 2) Unit = 1.00000 АС = 1.75000 
MN - — ——— — —M a W/X = 0.70000 BC = 1.00000 
2 W = 14.00000 CH = 0.70000 
2. /X.z [x + 2. Гах πα X = 20.00000 CM = 0.60436 
Y/Z = 1.75000 CF = 0.50000 
/ | 2) Y = 7.00000 BH = 0.30000 
X 4X2 4/W.X-W = GH = 0.45826 
KM _ γ б Z = 4.00000 
J. а σης] 
- Ух (x af w.x -w?) J/2.(x-2.w)|w.z-x.Y- w.x-w?.(2.Y-2)| 
еді м 
2 2 2 3 
V2- |4 X^-4.W^-4.XAW +-/ W.X-W 2 
2. /X.z x «a-/w.x πα) 
"S /x«2-/ w.x -w? Ух (x 2f w.x -w?) J/2.(x -2.w) |w-z -x.Y- w.x-w?.(2.Y-2)| К за 
=== ЕСС —— n ———n—_ A—Á — —"'`.—ÜfBOT-F o + E — 
Мах 3 
ia P x? λα (жах πλ) — 


2/X.z РР w.x - w2) 


IB 


TM | 

1 Ү 
АВ = 0.75000 

УМ _ вс УЖ 
JX JX 


S 2 


I am not even going to try, this time, to have Mathcad 15 simplify the following. Mathcad 15 crashes and the programmars nevrer imagined 
to have this program save backup and restore files. That function has to be manually set and it sometimes works. 
2 2 2 
ρα. 3 χο w.x-w Ух (x «af w.x 2) J/2.(x -2.w)|Ww-z -x.Y- W.X-W (2-¥-2)| ë 
= «| | OOO] = 
4/2. 3 
3 ΚΙ σα, Ξ 
2/X.z (хна - w2) 
2 2 2 
X-24/ W.X-W x [x «2. W.X-W 2.(X-2.W)|W.Z-X Y-W.X-W .(2.Y-2Z) 
EG - 4/2- fax EU n n u snIVrI s = 0 
у и | x?.4.w?.4.x. wx a 
2./x-2.(x+2./w-x_w?) 
Ju /x«2-/ w.x -w? Ух x «2. / w.x - w2) J/2.(x -2.w)|w.z-x.v- W.x- W (2-Y-2)| 
ον ырк д л у аба ee eee 


VX y/2:X Jal лата wawa 


ю|о| N 


2. /X.z x + 2. w.x - w2) 


егіз VX Ἡ 5 Jx.2 να | Ух (x 2. w.x ` w2) y2-X-2.-w)wz-x v-./wx-w? (2 Y-z) 
Vx Мах Ja. x?.4.w? .4.X. www 2 
2 /3.z x + 2. w.x - w2) 


Mathcad15 cannot simplify the equation, in essence, it cannot produce an algebraic result as easily as Arithmetic and geometry can give their result. 


= 0 


um уза x2 «2x | 2  Y24/Xx«24/-W(W-X) /2.(X-2-W)- | Z-./—W-(W_X) -2.Y /-W- ЕА X)-W.z-Xx .Y| КК 
2-4 4.X4/ -W-(W-X) —4.w74x744.w-x 2-/х "ук 
"mms pru 
fa J24| X2«2.x 4| мох м V/24/x«24/-W(W-X) /24х-2-ч)|2-/-%- (W-X)-2.Y-/-W. κά. х) +W-Z-X-Y| ,YX-W 
24/4.X4/-W-(W - Xj -4-W? «x? «4. W.X 2-/х VX 
"E 
AC CD AC CD AC Y 
— 2333333. — 23433333 оо 
AB BE AB BE AB Y-Z 


Unit. 
ВН - 1 
Given. 
N:= 5 
012196A 
Descriptions. 


BH 
ВР=ВН HQ: ВН BG := T3 GO := BG αν.- BG 


BG 
NO :- BH СН := BG BE - N EG := BG - BE 


Го 2 GO ΝΟ 
ЕО := 4 EG + GO МО :- —— EM := MO - EO 


EO 


EM LK? 
EL:= — LK:=EL LO: EO-EL LJ:= — 
2 LO 
EO-EJ 
EG 


ЕЈ = EL-LJ АЕ := AH = AE + ЕС + GH 


EG ЕМ GO ЕМ 
AB = AH -BH DE = — — DM: ——— 


EO | ЕО 
ВО.ВР 
BD := BG - (EG + DE) BC := ----- DH := BH - BD 
BP - DM 
DH.DM 
БЕ: ----- ΑΟ:-ΔΒ BC AF == АВ + BD + DF 
DM + HQ 
Definitions. 
1 1 
3 3 


(дв? дн) -ас-о [AB.AH2) -AF=0 


More Оп Cube Roots 


012196B _ У 


Descriptions. 


BH 
BP:- ВН HQ: ВН BG := аг GO := BG αν.- BG 


x 
NO := BH GH := BG ВЕ: BG- —— EG:= BG- ВЕ 


2.Y 
2 2 GO ΝΟ 
ЕО := EG + GO MO := EO EM := MO-EO 
2 
EM LK 
EL := —— LK = EL LO:= EO-EL LJ:- — 
2 LO 
EO.EJ 
EJ:- EL- LJ AE = EG АН := AE + EG + GH 


EG.EM GO. EM 
AB = AH- ВН DE = ——— DM:- ——— 


EO | ЕО 
BD.BP 
BD := BG - (EG + DE) BC:- ————— DH := BH- BD 
BP + DM 
DH.DM 
DF:- ————— АС:АВ:ВС АЕ := АВ + Вр + DF 
ΡΜ + HQ 
1 1 
3 3 


(дв? дн) -ас-о [AB.AH2) -AF=0 


GE := BG- BE СЕ = 0.125 AB = 0.27551 


More On Cube Roots 


Unit = 1.00000 
XY = 0.25000 
X = 5.00000 

Y = 20.00000 
GE = 0.12500 
AB = 0.27551 


Definitions. 
1 


1 1 1 
BH-1-0 BP-1-0 HQ-1-0 NO-1=0 pus ce CO єю GN- cu енед 


g e UEM ua 


Y 
MO- ———— - 0 
-0 
2.Y 2.Y 2.Y у v? 2.Y 4 x2. v? 


_(Ү-Х)(Х+Ү) κα _(Ү-Х)(Х+Ү) ο x? . 3. y? 


EL LK LO-——— =o 
4a vu ну" дах X2. y? 4. Y 4 x2 y? 
2 2 2 3 
ΠΝ (X - Y)“ (ХУ) - г. (ух) (x+y) (х +Y?) -0 AE у -х)-(х®+у®)(х+ү) | 
4.5.(х2 +з.ү?)-/х? ү? 2./х? +ү?.ү.(х?+з.ү?) 2.х.ү.\х2+з.ү2) 
(x Y)? (Y -xj? Χ.Υ X). (X^ Y) (Y - Χ).(Χ + Y) 
AH- 2 7-0 AB-— — —4-0 рЕ-———————-0 DM-—— = 
2.x (x2. 3. v?) 2.x (x2. 3. v?) 2.y (x? +12) 2 (x? + y?) 
Unit - 1.00000 
XY - 0.25000 
B5 (x-y)? "m x-y)? -— (x +ү)? m (Y-X)(x-« v)? А x = 5.00000 
-- 2 2 = NU HERE s ΓΩ ο” ΓΩ 2 ..2 Y = 20.00000 
2.[x +Y?) X +3 Y 2.[x +Y?) 2.[x +Y ШЕ +3.У | GE = 0.12500 
AB - 0.27551 
(X + Y).(x - v)? (Y-X). (x. Y)? 
Acs әр Απο 0 


2.x (x2. 3. v?) 2.x (x2. 3. v?) 


And again, Mathcad 15 cannot reduce the following equations. 
1 


3 
2 
(Y-xj? 20 xv? | (Хо) x-v? E" 


Q| = 


EN o И (Y- xX)? xy? | |(v-x xv? © 
2.х.(х2+3.у2)| ах (x2. v?) 2.x (x? + a. y?) ECC] О 


2.x (x2.3.v?) |2 x (ж? a.v? 2.x.[x2 , a.v?) 


Y (2 Unit. 


АЕ := 1 Trivial Method Square Root 
ave”: For any E between arc M and L, AM is the square root of AB x 
N,:- 6 AE. Perhaps this is one way to construct a logical operator to 
N5:- 3 determine class membrership for E. 

012296A 

Descriptions. 


FK := GK+FG KL:= FL-FK ЕК-- ЕК.КІ 


2 2 AK.AJ 
АК := FK+AF ΑΕ -/ΑΚ -ЕК  AD-— 


AE 


FL ° 
AL:- AF.N, FL:= AL- AF EJ 
2 D 7 
ΑΜ 47. 
AM:-4/AF.AL А): AF-FJ AG:= —— 
AJ 
GL 
GL :– AL АС GK = FG := AG- AF v 
2 


DE:- AE-AD BD: ОЕ АВ:- AE-2.BD 


AB.AE -AM- 0 AB = 1.090 = 
AE = 3.182 in. 


AM = 1.862 in. 
-1 JAB.AE-AM = 0.000 in. 


Definitions. 


AL-N,=0  FL-(N,-1)-O rJ- 


AJ – =0 AG- є Өсүү > SÉ ND (N1 +1) 7 
N -1 » а (Ny + Νο] Κη "ES (Να - 1) (81-1) - 
№1 +1 Ма (Мі + 1) νο (Мі +1) 
ЕК--------2-------0 AK- — — — -0 AE--————————— 0 
И мі (Мі +2-N2-1) v νι [Ni - 1) түз Ni. /N2 a 
а/м [М1 (N1 + Nə - 1) Й p" 2 Й ] 2 I АВ = 0.857 in. | /AB.AE-AM = -0.273 i 
No: N,°-N,+N,-No N1 -N1 +N; Nə ¿sos ари .273 in. 


AM = 1.130 in. 


Unit. 
АВ = 1 Tangent 
Given. 
N:= 5 
012496A 
Descriptions. 
BE 


AE:-N BE:-AE-AB BD:= cs 


AD:= AB+BD | А? - |AD?-BDp? 


BD.AJ AJ2 
CJ := AC := —— 
AD AD 
Definitions. 
N-1 "s G 
АЕ-М-0 BE-(N-1)=0 ΒΡ - —— = 0 -- 
N-1-BE = 0.000 
Nil N-1 N = 4.381 
AD-——-0 АЈ -/N-0 Етна ВЕ = 3.381 
J/N-AJ = 0.000 В” = 1.690 
АЈ = 2.093 
cy МАСОЛ 1) VN: ς AC- 2.N 0 СА) УН) оу. ooo СЈ = 1.315 


2 


АВ - 1 


Unit. 


Tangent 


= 5 


X: 


Given. 


20 


012496B 


Descriptions. 


m 
< 
+ 
m 
a 


AD: 


мі» 


АЕ := 


Definitions. 


x 
τ 


Unit = 1.00000 


XY 
x 
Y 


0.00000 


-AJ 


0.25000 
5.00000 
20.00000 


2.X 
X+Y 


-AC = 0.00000 


Unit. 
BE := 1 
Given. 
N := 1.333333 
012596A 
Descriptions. 
BE 
BD := "a DK:= BD DJ:- BD JK:- BE DE:= BD 
BD 2 2 
BC := E CD:= BD- BC CK -/ Ср” + DK 
DK.JK CH 
НК = — CH:= HK-CK CF - — 
CK 2 
DK.FK CD.FK 
FK:- CK + CF СК: —  FG- 
CK CK 
GJ.DK 
GJ:- JK- GK AD:= АЕ = Ар + DE 
FG 
AB := AE - BE АВ = 0.275511 ΑΕ = 1.275511 
BD = 0.5 ВС = 0.375 
Definitions. 
(2.N - 1)3 
AE -- = 0 


2.(N 1) -4.Ν2. 2.N 1) 


1 


CREE MV 
ш 2.(N—1)-(4-N2-2.N+1) 


Given a point on BD (a point on the 
cubes powerline), project to the point 
of cubic similarity. 


On Cubes 


BD 
— = 1.33333 
BC 


N = 1.33333 

AE = 1.27551 
AB = 0.27551 
BD = 0.50000 


(2-N-1)3 


———DNAE = 0.00000 
2-(N-1).((4-N?-2-N)* 1) 


Quick Roots 


De Button is the replacement for Calculus and it still uses just a straightedge and compass. 


Quick roots. Push De Button. 


It only takes a few presses to get 


Quick roots. Push De Button. AB = 1.55925 in. Sketchpad to fifteen decimal AB = 0.72571 in. 
AC = 1.96323 in. places down. AC = 1.26691 in. 
AD - 2.83093 in. AD - 2.21171 in. 


AE = 4.69461 in. 
1 

(AB2.AE) ? -AC = 0.28829 
1 


(АВ-АЕ?) 3 -AD - 0.42023 


AE = 3.86108 in. 
1 


(AB2.AE) 3 -AC = 0.00000 
1 


(AB.AE2) 3 -AD = 0.00000 


Move F -> G 


Move F -> G 


Given. Given a point on BD (a point on the 
X= cubes powerline), project to the point 
ү: 20 of cubic similarity. 
ο Е On Cubes 
012596B BE - — 
Descriptions. 
BE 


nD =. DK := BD DJ:- BD JK := BE 


| _ Χ . 2 2 
DE := BD CD:- — СК := ./ CD” + DK 


2Y 
DK.JK CH 
HK = ——— CH:= HK-CK CF- — 
CK 2 
ОКО ЕК CD.FK 
ЕК: CK- CF GK:= —— FG = — — 
CK CK 
GJ.DK 
GJ:= JK-GK AD:-- ——— ΑΕ:- AD-« DE 
FG 
AB :- AE - BE АВ = 0.27551 АЕ = 1.27551 Unit - 1.00000 
BD - 0.5 XY - 0.25000 
X - 5.00000 
Definitions. Y - 20.00000 
CD = 0.12500 
1 1 1 1 AB = 0.27551 
BD-—-0 DK-—-0O рУ---0 DE-,-0 AB TEE] 
Y-X)? 
X x? +Y? Se = 0.00000 
JK-1-0 CD” CK-— >y =° X(X2«3.Y2) 
ος Y Ü eH (Y - X) (Хх +Y) 5 
x?^xy 2vx?.y? 
Unit - 1.00000 
2 2 2 2 XY - 0.71301 
(Y - X)-(X +Y) X -3.Y DK.FK x (x -3-Ү | X = 14.26010 
Y У. 4 YAX^ «Y EE 
4. Y X^«Y 4 Y X^«Y CDD SEED 
AB - 0.00472 
s.x?. y? у.(3.х2 + v?) (x+y)? (Y - x)3 AB510042 μας 
mr со a а” AES 2 2; 9 AB 2 2" Виа 4B - 0.00000 
4 (x +Y | 2.x [x +3-Y | 2 х Їх +3-Y | 2 x Їх +3-Y | 2-Х(Х?+з.Ү?) 


Given 
мі - (№2 + 2.N.) 
Мі:-2 N2:=3 Linear division 
2. (N2 + Мз) 
012996A Να = 9 
Descriptions. 
AE 
AE:-N, AH-N4 AC- E 
AC.CF 
CF := Ns BC:- ————  CE:- АС 
AH 
BC. CE Мі = 6.32883 cm 
ВЕ:- CE- BC CD- E s DE := CE- CD N2 = 2.58233 cm `. 
Ns = 1.65100 cm н 
AH.CD Мі Ns 
AD := AC + CD Doc - BC - ET - 0 Ni-No ΝΙΝ 
"ING ———-DE = 0.00000 Шыны - - 
2: (NaN) cm т (нан CP - 0.00000 cm 
ЕКЕН Νι.(Νο12.Ν 
Definitions. A ар = 0.00000 са №№ -DG = 0.00000 ст 
№1 - № Мі (Мо +2. N3) oan Νο. ΝΟ 
DE—— — — —- = 0 АО = 0 BIS nee 600000 cm 
2 (Wa +N) 2 (Na + No) ан, 22-9 
Ni ΝΑ Ni ΝΑ N2: Ns 
BC- ——-0 CD- — — = DG - —— — = 
2:Ν2 2. (№2 + Να) № + Мз 


S 2 


Given. 
Мі-2 N,>s:=3 2 
: T Ма (М. - Να) 
Ма -9 N4-—3 Linear division 
012996B 3-— а- Ni. № — N2 -N3 + Nz- N4 
Descriptions. 


AE:-N, АН:= № АС:=Мз 


АС.СЕ 
CF := N4 BC:= -a CE := AE - AC Ν2:ΝΑ:(Νι-Ν9) 
(Ni-N2-N2-N3)+N3-Nq 
Νο:Ν.:(Νι-Ν.) 
(Ni-N2-N2-N3)+N3-Nq 


N5-((Ni-N2*N;-N4)-N2- N3) 


-DG - 0.00000 cm 


BC.CE 


-CD - 0.00000 cm 
BE:-CE-BC CD:= BE DE := CE- CD 


-AD - 0.00000 cm 


CF.CE (Ni-N2-N2-N3)* Ns: Ма 
AD:-AC«CD DG = — pape | 
ВЕ (N,-Np-Np.Na)+Ng-Na -DE = 0.00000 cm 
Ма Ма 
-ВС = 0.00000 cm 
N2 
Definitions. 
2 
Мо (М. - Να) Ns-(Ni:N2+ Ni: Na - №2. №) 
DE —————— —— = AD- ————— ——————— 20 
N,:N5- №. Ма + Ма N4 М №2 - Мо N3 + Ns: N4 
Να: Ма 
BC - = 
М2 


№Мз- Ма. (N; - Να) №2 Ма (№: - Να) 
то О Wie в ss 
N,.N5- Мо Ns + №. N4 Νι:Νὸ — №. Ns + Ng- N4 


Given. 
W.Z 
W:-8 Y:-6 Linear division 
X:20 2-17 2-(W-Z + X-Y) 
012996C 
Descriptions. 
x W AE 
АЕ := — EH:=— AC:= — 
x x 2 
AE = 1.00000 
Y AC.EH W/X - 0.40000 
СЕ := — Ар: —— W = 8.00000 
Z EH + CF AD - 0.265625 X - 20.00000 
Y/Z - 0.35294 
Definitions. Y - 6.00000 
Z = 17.00000 
x W 1 EH = 0.40000 
ΔΕ x = 0 ЕН 2 ος CF = 0.35294 
AD = 0.26562 
CF Ы О Ар ы = О — TA AD = 0.00000 
Ζ 2.(W.Z+X.Y) κ I Td In 


Given 
U:-8 W.:-11 Ү:-5 
V := 20 X := 17 2 := 15 
012996р 
Descriptions. 
V U W Y 
АВ -- — BC := — AD := — DE:= — 
V V X Z 
BD. DE 
BD := AB- AD DH := 
BC 
ΑΡ:ΑΡ 
AH: AD + DH AF:= ——— AF = 0.444853 
Definitions. 
U W Y 
AB-1-0 BC - — AD- — = 0 DE – — = 0 
x Z 
X-W V. Y. (X — W) 
BD - ——— = 0 DH - ——— ——— = 0 
X U.X.Z 
U.W.Z - V. Y. (X - W) 
АН-----------------0 
U.X.Z 
U.Z. Ww? 


F-—— ~ -o 
X.|U.W.Z + V.Y.(X - W)] 


Linear division 


AB = 1.00000 
BC = 0.40000 
U = 8.00000 

V = 20.00000 
AD = 0.64706 
W = 11.00000 
X = 17.00000 
DE = 0.33333 
Y = 5.00000 

Z = 15.00000 
AF = 0.44485 
FG = 0.22917 
AH = 0.94118 


AB = 1.00000 
BC = 0.47059 
U = 8.00000 

V = 17.00000 
AD = 0.40000 
W = 8.00000 

X = 20.00000 
DE = 0.22222 
Y = 4.00000 

Z = 18.00000 
AF = 0.23415 
FG = 0.13008 
AH = 0.68333 


U.Z. Ww? 


X.[U- W.Z + V. Y (X - W)] 


E 


0.2.12 


Е АЕ = 0.00000 
X.(U.W.Z+V.Y.(X-W)) 


E 


-AF - 0.00000 


Unit. 

ВС := 1 
Given. 
М1 ма 5 


Оп Gemini Roots 


Hitting AO from any RT while 
013196A Nə = 3 maintaining Gemini Roots. 
Descriptions. 
CJ 

ВЈ = Ny CJ := BJ- ВС CI - cy IJ:= СІ ВЕ: - /BC.BJ AB:= BF ë Е 

АЕ = 1.329 in. 
М FO = 0.994 in. 
| BJ = 2.650 in. 


AF:- AB- BF CF:=BF-BC FJ:=CJ-CF FO:=.CF:FJ CR:= СОМ. 


FI.FO = 0.453 in. 
HS: CR  FI- FJ-IJ FG- — — AG - AB« BF « FG о 
FO + HS BH = 0.974 in. 
2 2 OS.FO HS.GO | 
OS := / (HS + ЕО)“ КІ" GO- —— — AJ: АЕ+ЕЈ  GL- ——— А U 
HS + FO OS | 
AG.FO FU.AJ FO (AF - CF) AG.DK | BC = 1.000 
FU := AH = ———  DK:- ——————__ AD := ——— AC:= AF-CF | BJ - 15.900 
GL FU + FJ FU ΟΕ GL | 
| FO - 5.966 
CR.DH | АЕ = 7.975 
CD: AD-AC СН:=АН-АС DH:-CH-CD HJ:=CJ-CH EN:= ——— ——J--------] -- b-b σα ної 
CD + HJ =2. 
СО. (CR + EN) BH = 5.844 
CE := EN. NM АЕ = АС+СЕ BD -- ВС + CD BH = ВС + CH ψΒ0-./ΒΡ.ΒΗ = 0.000 
AF AE Fo = 1.337 
------ VBC.BJ-./BD.BH = о 1 
FO EN 1 
2-BJ + 
= 1.337 
BJ-1 
ο. 
ΑΕ 2.BJ^ 


--- - 0.000 
FO //BJ-1 


S 2 


М, 


Definitions. 


BC = 0.167 in. 
AF = 1.329 in. 
FO = 0.994 in. 
BJ = 2.650 in. 
BD = 0.453 in. 
BH = 0.974 in. 


BJ-N,=0 CJ-(N,-1]-O CI- 


-ο BF- /М|-0 


Α U 


BC = 1.000 
BJ = 15.900 
FO = 5.966 
AF = 7.975 
BD = 2.721 
BH = 5.844 


./BJ-./BD-BH = 0.000 


1 1 1 1 
4 4 2 2 4 4 
Go - | - -0 AJ- [N(./N,«1)-0 
4 
E. | = | «| E | 
4 4 4 4 4 
N,^.N5.(N,- 1 NQ,^.|4.N^.N5« н, +1 N,^.|4.N,^.N5« /N,«1 
1 2 1 1 1 2 1 1 1 2 1 
"ELM. πο. ЕО------------------0 AH — ———————————————— = 
1 2.N5 1 


2 


= 2 es 2 
2.N2 + N) 4 2.N2 + NJ 4 
E: E 
ep PENES. a ο RCM 
2.N2 + NJ 4 2,5 55.1 
- τ Э 2 
a Elena: \ o Е у. o 
ИГРЕ 1) ex, (яма? 1) 2.41 “Мо +1 
3 1 з 5 ES = 
a Na et ee К чын Κα 1 s 


1 3 
2. N4«2.N,^.N5«2.N4,^.N5-1 
(N1*4 N1 οί Ni Not 


| ea жире 


1 B τ 
N4 «2:.Ν1΄Νρ42-Ν9΄-Νρ-1 
3 1 
АЕ 20 | Ap 2517 


1 
4 
2. мі Мом 
17271 
P ND 


4 4 


3 


4 
1 = 


= 0 BH 


4 


4 


BC = 0.167 in. 
AF = 1.329 in. 
FO = 0.994 in. 
BJ = 2.650 in. 
BD = 0.453 in. 
BH = 0.974 in. 


A U 

BC - 1.000 

BJ - 15.900 

FO - 5.966 

AF - 7.975 

BD - 2.721 

BH - 5.844 
Уво-/вр-вн = 0.000 


AF 2894 
FO /BJ-1 


Find A Segment 


Given. 
NJ :- 3.467 Find segment AB. 
020296A Nə := 1.728 
Descriptions. 
BE BE 
BE := М1 BD := — CH:= BD BD := — 
2 "ИЕ 
вр 
mo DH 
CD-BD-4- pnu-dcpD?.cuH? ре- — 
2 2 
DH.DF 
AD = ———  AB:- AD- BD ВС := BD- CD 
CD 
V (AB + ΒΕ) -AB - (AB + BC) = 0 
DH - 1.881 in. 
Definitions. AD - 2.422 in. 
N Ny Ny 
ΒΕ-ΝΙΞΟ BD-—--0 СН----0 ΒΡ--- = 0 
N (N 1) N 2.N 2 2.N i Given BE and BC such that 
112 r 2:82? - 2:83 АВ = | 
CD-———^ ΄ ο DH- = U \/ (АВ + ΒΕ) -AB = AB + BC, find AB 
4-М2 4 νο (82-1) 
ΝΙ Ν 
ΑΒ ο BC- = 0 
4-Ма (Ма - 1) 2.N5 
Ny (2-М2-1) м1 (2-М2-1) 
V (AB + BE) АВ - =O AB+BC- 
4-М2-(М2-1) 4 Ма (82-1) 
Bc? 
ΑΒ - 0 


BE-2.BC 


BC = 1.003 in. 
ВЕ = 3.467 іп. 
AB = 0.689 in. 
BD = 1.733 in. 
BC = 1.003 in. 


BD 
— = 1.728 
BC 


BC2 
-АВ = 0.000 in. 


Given. 
X = 7 
020296B y 40 
Descriptions. 
Y 
DE := Y BD:= ΡΕ БЕ:-2-ПЕ 
CH=BD CD-v рн. /CD2:CH 
DH DH.DF 
DF:- — AD := ——— АВ: AD- BD 
2 CD 


BC := BD- CD AB - 0.603571 


V (AB + ΒΕ) -AB - (AB + BC) = 0 


Definitions. 
Y Y Y 
DE-—-0 BD-—=0 CH-—=0 
Y Y Y 
х2,ү2 
ВЕ-2-0 CD->-=0 ΡΗ κ - 0 
J| х2? „ү? х2,ү2 
ΡΕ — -0 AD- = 
2.Y 2.X.Y 
2 
(Y -X) Y-X 
АВ- -0 BC--—--0 
2.X Y 


(K+¥)(¥-X) (Y-X).(X+Y) ο 
2.X.Y р 2.X.Y i 


Find A Segment 


Find segment AB. 


Given BE and BC such that 


Ν (AB ΒΕ) -AB = AB + BC, find ΑΒ. 


DE - 1.00000 
XY - 0.35000 
X - 7.00000 

Y - 20.00000 
AE - 2.60357 
AB = 0.60357 


Unit. 
Or, the 17 decimal place rustic solution. 
Given. 
Ni Use iteration to find any root pair for BE. 
021496 A:-40 3:20. A Remember that when N is set to 2, we have cube 
Descriptions. roots. 


CI 
CI - 1 6 GI:= CG ВС: 


1 


BI 


ВС + CI ВЕ := / ВС. BI СЕ := ВЕ — BC 


EI - CI- CE EK := / CE ΕΙ EG := CG- CE 


EK? 
АЕ = —  АС:- АЕ – СЕ АС := AC + CG 
EG | 
GN: CGN IO: GN ΟΜ:- GN | 
EK | Ν | 
EG.GN | | | 
EPo GN + EK ар x | x 
FGo λα. ECON EP5,1 AF; EE \ 
GN + EK 
AFo Еб;1 EG.GN 
= EG.GN GN + EP; 
ar 2 GN + EP; 
Flo ' GN + EK ΑΡΣΗ |с 
CFo ха ЕС-СМ де FI5.1 Š 
FLo GN + EK CFs.1 GI + FGš 
АҒ - AC 


FL5.1 


α/ CF5 -FI5 


2 AFA:AJ 
АК := /АЕ?+ЕК? АБ: | (АРА) + (ЕЕ)? Αὐ-“. 4o. АМ 


AL AL 
CQ.CM 
CQ:- AQ- АС I1Q:= СІ- С JQ:-4/CQ.I ΟΡ = ------- 
Q = AQ Q Q ю- /CQ.IQ τμ. το 
10 ІО 
HI := — — DH = CI-(CD+HI) BD - BC-« CD 
IO + ЈО 
DH 
BH := ВС + CD + ОН Jom BE -./ BD. BH = O 
CD-HI 


The next two equations are for the Delian Problem only. 
Resolution set to max of the program. 


Q| = 


(вс-від) -BH- ο 


1 
BD = 1.2599210498948732 23 _ 1.2599210498948732 


17 decimal places. Good to the limits of the program. 


1 


BH = 1.5874010519681994 4 = 1.5874010519681994 


A graphics peek. 


0.05751 
pg, 90575 
FG, 0.05749 
77770.05748 
0.05747 | | ! 
ο 10 20 80 40 
δ 
| | 
| | | 
10 20 30 40 
Š 
0.44253 | T 
cr, 944252 
cF 044251 
777770.4425 
0.44249 -і | | 
ο 10 20 80 40 
δ 


The problem as stated was {ο duplicate the altar of Apollo. The solution demanded was material and not theoretical, and therefore has been solved 
by a finite number of steps. The next step is to solve it theoretically. That solution alone will conquer contiguous domains and will satisfy the 
purist. The solution is only good to material differences, on the atomic level, so to speak. 


Unit. 
СМ := 1 Given €1: Co , Co, find сл. I had this sketched out in 95, but 
Given. if I put it there I would have had a lot of document links to 
Ny = «13749 redo in "The Quest." In my earlier revisions, it seems that I 
forgot to remove the reciprocals for C2 and 3. 
завіз Nə := 30814 
Descriptions. 
en Method for Unequals 
CK: — CE: М ІМ-М2  EL:-CM-(CE-LM) 
2 
EL.LM CM 
BL:= ——— ВМ :- BL + LM BC := BM- CM BK:- —— + BC 
LM - CE 2 
(B; iD eR?) 
R:- LM Ко = CE D:= EL KS := CK EH = -———— — — — 
2.D 
ks? 
FK := BK СЕ:- CK- FK ЕМ = CM- CF FS:-4/CF.FM 
FS.HK CH.FS CM - 1.00000 
HK:= CK-(CE+EH) CH: CK-HK  HN:- τε Ρε CE = 0.13749 πο α О) 520100000 
2.(1-4-CE.LM) 
LM - 0.30814 
FS.CM CM (FS - JR RO PS - 0.16749 
JR:- — —— O := шы шш PS:- — PS = 0.167485 
AF + FM FS 
Definitions. 
1 Νο (М1 +N2- 1) νο (2-N, - 1) м1 (2-N2- 1) 
CK->=0  CE-N,-O0  LM-N59-O0 ЕІ-(1-К2-8||-0  BL-——— — ——— -0 ВМ------2---0 BC-—— — =o 
2 N, --N N, Ν N, -М 
1 72 1 72 1 72 
2 
4.М1 Νο - N5 - NJ CM 2.N,-2.N5-2.NQ7-2.N,-N5- 1 
BK-— -0  R,-N9-0 Ra3-N,-0 5-(1-Νρ-Ν|]-0 К8----0 EH-—— — 7 — -0 FK 
м1 (2-N5- 1) Νο (2-N, - 1) [Ny -Np-(2-Ny - 1) (2-N5 - 1) №1 - Nə 2.N5-1 
СЕ - ————— Oí = 0 FM - ———— ——————— 2-0 FS - Що HK – =0 CH- 
4.N4-No- Nə - Мі 4.№1 Мо - N5- NJ (N1*N2-4-N,-N5) 2(81-82-1) 2(81-82-1) 
/81-М2:(2-81-1)(2-82-1) (2-82-1) 2. [N] No (2 N1- 1] (2:5 - 1) (2:N2 - 1) (2:N4 - 1) 
HN - 1-М М su АЕ = о 4.N N N N d JR — — — F r = 9 RO - ——————————— = 0 
( "2 1) ( bs ANE M 1) 1-4.М.-М 1. 4.Ν..Ν 
172 172 
(2-82-1)(2-81-1) 
PS - —— n NƏ = 0 


2(1-4-81-М2) 


см? (му - N2) 


_2.(4-М1 ΝΟ ΝΟ ΝΙ 


Given. 
\:-3 Y= 6 Method for Unequals 
X := 20 Z:- 19 
Unit. Given су, Co , сз, find сд. The thin blue lines is the process 
041496B си x I developed for finding the powerline between two circles. 
= x 
Descriptions. 
CM ж 
CE g he LM := — EL := СМ - (CE + LM) 
EL-LM CM 
BL - ————— ВМ := BL+LM BC := BM - CM ВК := — + ВС 
LM - CE 2 
š (се? -EL?- LM?) CM = 1.00000 
power line. EH := и KS := CK CE = 0.15000 
| W = 3.00000 
| κο | À | Х = 20.00000 
FK := ET CF := CK- FK ЕМ := CM- CF Е5:--/ СЕ-ЕМ Du 2531508 
Y - 6.00000 
FS.HK CH.FS Z - 19.00000 
HK := СК- (CE + EH) CH := СК - HK HN := FK AF - HN PS = 0.15909 
FS.CM CM (FS - JR) RO 
JR = “τα RO -- Е PS := = PS = 0.159091 QE WE ad abdo 
И 2(XZ-4WY) — ` 
Definitions. 
1 W Y (X.Z-X.Y-W.Z) Y-.(W.Z-X.Y-X.Z) 
CM-1-0 СК---0 οΕ- 3ο ІМ---0 EL- ———— ——— -0 —————————————— = 
2 X Z X.Z Z.(W.Z -X.Y) 


ви CONUS о ве б с jp ο We Y 2 = ο 2 αχ Y+X?Z+2WXY-2WXZ o 
W.Z-X.Y W.Z-X Y 2.(W-Z -X.Y) аа: = 


1 W-Z-X-Y W-(2-Y 7) Y.(2.W - X) 
KS. Πες dy er ==... ЕМ 

2 2.(4.W-Y М2 - X Y) 4.W-Y_W-Z_-X-Y 4.W.Y-W.Z-X.Y 

J/W-Y-(2-W -X).(2-Y 7 W.Z-X. Y X.(2.Y 7) JW-Y-(X-2-W)-(Z -2 Y) 
pg- == a о но 

(W-Z-4-W.-Y «X Y) 2.(W.Z-X-Y-X.Z) 2.(W.Z+X.Y Χ.2) (X-Z-X.Y-W.Z) 
X.(2.Y -Z) 2 /W-Y-(X-2-W)-(Z -2-Y) (X-2.W).(z-2.Y) pg '-27W (2 2Y ο 

AF —-———————————-0 JR-—— =s ВО 2.(X-Z-4-W.Y) 

2.(4.W-Y -W-Z - X Y) (X-Z -4-W.Y) АЎ X.Z-4.W.Y 


Unit. 


On Gemini Roots 


041596 


Descriptions. 


y BC. CE 


—.СЕ 
2 


= ВЕ-ВС CF: 


АВ+ВЕ АС--/АВ.АЕ BC:- AC-AB CE: 


AE : 


1 


cr? 
CD 


CG-BC ЕС: BG- BE СН: 


BG := 


BD-BC CG- 


CD: 


5 
км wr) 
m aile 
| © 
а I 
m Ш 
її, = 
3 © 
m 
а Ñ 
=) 
a gg? 
a m 
m Ш 
її n 
3 © 
m 
q 
E 
© 
= + 
a fa m pis 
8[ (з 
i ï 
=) 
а ч 
Ξ 
5 
ια m 
I + 
ч км 
a ^" 
b 
N © 
a 
Q 
+ кә 
Өң m 
о а 
7. D 
T 
а B 


(CO + CE) 


GM- BG EM := BE - BM IL: 


BM: 


Definitions. 


100 


80 


60 


40 


20 


ТМ;-УХ -4x10 


Unit. 
АЈ := 1 
Given. 
Nj :- .24440 Given Three Radii 
041696A Nə ‚= .19782 
Descriptions. 
AJ 
AF:- — HJ := М1 МО := Nə HM:- HJ MO := NO 


2 


AJ = 4.23333 in. 
HJ = 1.03462 in. 
NO = 0.83742 in. 
AB - 0.769770 in. 


HO:- HM +MO FO := AF- NO AH := AJ - HJ ЕН = AH ΑΕ 


но? ΕΗ’ _ ro? 3 25 
EH = тн ВОЗ | HO*-EH” ОР-КО 


= 1.00000 
AJ ` AJ = 1.00000 


HJ = 0.24440 
E u Е u u HJ 
EG := OP AE := AH - EH AG := AE + EG GP := EO = «бло 822010051 
AB = 0.18182 
2 2 АС. (МО + ΟΡ) AP. AL — = 0.19782 
АР := ,/ AG’ + СР PL := — — — — AL:- AP-PL АВ := 
АР 2.АС 
— - 0.18182 


AB - 0.181806 
(2-HJ42-NO)-1 


Definitions. 2.((2-HJ+4-HJ-NO)-1) 


-AB = 0.00000 


1 
AF-— = 0 HJ-NQ,-0 ΝΟ-Ν2ΞΟ ΗΜ-ΝΙΞΟ MO-N5-0 


2 
1-2.N5 1-2.Ni4 
HO - (№1 +М2) = 0 FO - 2 =o АН - (1- N,) = 0 FH - 2 = 0 Given c1, c2 and c3 find c4 such that 
AB is collinear with c1 and c2. 
2 
N1-N5-2.N, -2.N, No Га а Мо (1 - 2.N5- 2-Νη] 
ΕΗ — ου... = ϱ ЕО - ———————— -- ϱ 
2-М4-1 1-2.N 
1 1 
OP-N5-0 EG-N5-0 AE — ——___YY' -0 


2-N,-1 
2 
(1-4, Νο 2.5, ву ма ) 


2.N-1 1-2-3 "ΘΙ 


2:Ν2-{1-4:Ν1-Νο- 2-Νη] 1-2.N5-2.Ni 
29 aec p CN AB --τΓΞτΓΓππππξξππκ 
1-2-N,-./1-4-N,-N,-2-N,-8-N,-N5 1-2-N,-./1-4-N,-Nj,-2-N,-8-N,-N5 2(2-81-4-81-82-1) 


РІ, - 2-М1%2-М2-1 


Given. . Е 
W-4 у-з Given Three Radii 
X:= 20 Z:= 17 Given c1, c2 and c3 find c4 such that 
Unit. AB is collinear with c1 and c2. 
x 
041696B AJ := = 
Descriptions. 
AJ w Y 
AF := — HJ = — NO - — HM := HJ МО: NO 
2 X Z 


HO := HM + MO ЕО: AF - NO AH := AJ - HJ FH := AH ΑΕ 


но? + FH? - ro? а 2 
ЕН- ———————— EO- J HO EH” οΡ- NO 
2.FH 
ЕС- OP AE: АН-ЕН AG:=AE+EG GP:-EO RUTRUM 
3 АС (МО + OP) АР АІ, 
AP = 4| AG? +GP? PL- — C ă AL:= AP-PL_ AB:- 
AP 2.AG 
AB = 0.269231 AJ = 1.00000 
HJ = 0.20000 
Definitions. W = 4.00000 
1 w Y w Y X - 20.00000 
АҒ---0 HJ-—-0 NO-—=0 НМ----0 мо---0 NO - 0.17647 
2 x 2 x 2 Ү - 3.00000 
2 - 17.00000 
W.Z+X.Y Z-2.Y X-W X-2.W AB - 0.26923 
і (2-HJ+2-NO)-1 2-(W -Z+X-Y)-X-Z 
2-((2-HJ+4-HJ-NO)-1) аб 2-(2-W-(2-Y+Z)-X-Z) AB = 0.000090 
2.W?.z.X?.Y - W.X.(2.Y 7) J/4-W-Y(X-Z-2.X Y-2 W 7) 
τ el Se. о 
X (X-2.W).Z Z.(X-2.W) 
Y Y 2.W.Y-2.W.Z«X Y-XZ 4.W-Y+2-W-Z-X-Z 
ОБ EG-— —0 Ap. = eo AG ee 
Ζ Ζ Z.(2.W - X) Z.(2.W - X) 
2 2 2 
J/4-W-Y-AX-Z-2.X.Y-2.W 7) /x.z? -2.w.z?-s.w v? -4.W.Y .Z 
ap. το о — а ρω το “ет = YYYY ы 
Z. (X - 2.W) Z. /X -2.W 
PL ae eZee es Ышы), (X-Z-2.X.Y -2.W.Z) 2.(W-Z«X.Y)-X.Z 


εξ. 0 
AL — О AB- —————— ———————— -0 
2 2 12-W-(2- X. 
Z-\/X-2-W-\/ Z* -(X-2-W)-8-W-Y*-4.W-Y-Z /x-2-w. το ορ ГІТ av 2.[2. W. (2. Y +Z) - X-Z] 


The Man in the Moon; What is his name? 

Monday, February 20, 2020 

My name is John; I am either insane, or, things have been written about 
me thousands of years before I was born. These facts, about me, are hardly 
a mystery and can be dismissed a countless variety of ways. I am not, nor 
ever have been, of significant importance. I believe that the world was 
prepared to ignore me so that they would not ponder the most important 
question there really is, or could ever be: What is the name of the Man in 
the Moon? Let me show you a picture so that you can follow; I have been 
doing a rather detailed examination of my subject. 


Here is the moon, or rather the crescent moon. 


From time to time, some observers have spotted the Man in the Moon; 
fortunately, I have a friend at an observatory which was able to photograph 
him; 


I may have actually seen a commercial of him somewhere. If you were 
wondering why people say that aliens are little green men, it all started 
with the Man in the Moon. 

This little essay is not about little green men, it is about finding the name 
of The Man in the Moon. In the following two graphics, if you examine them 
very, very carefully, you will see the controversy about his name. 


S 


Unit. 
2 АС := 1 The radius of the Large, green, Circle, it is taken as the unit of the crescent. 
Given. 
CF:-.53859 Тһе radius of the Small, pink circle. 


CG := .65522 The difference between center of Radius Large and Radius Small. 
041796A 


BH:- 1.15236 The point on the diameter of the Large Cresant that we want to know the radius of that circle on the perpendicular. 
Descriptions. 


(де? + ca? _ cr?) 
AJ-2.AG ВС- әсе BC:=CG-BG FG:=CG-CF 


The Man in the Moon. 
AB:- AG- Ва BJ:- AJ- AB 


ΑΗ: ΒΗ:ΑΒ  GH:-AH-AG HR -AG?-GH?  BP- HR к. 
PR-BH рз. ΗΚ рб. pBp.ps Еб=\/РЕ2+Р52 NS:- RS Трен 
НЕ АЈ = 7.45067 cm 
2-2 ана CF = 2.00643 cm 
CN := CF CS := 4/ NS“ + CN CK = cs SK := CS- CK CG = 2.44091 cm 
BH = 4.29291 cm 
Eme. BC.KN BS.SM OR - 1.63154 cm 
KN:-4cN?-ck? км- SM: SK-KM  SL- 
BS cs AG - 1.00000 
2 2 CE.HR AJ = 2.00000 
BL:=BS-SL EN: BL  CE-|CN^-EN? нт- “N ο... 
CG = 0.65522 
AG.CG BH = 1.15236 
GT:=HT-GH GO:= GT TheManInTheMoon :- AG - GO OR - 0.43796 
2-BH-CG 


TheManInTheMoon = 0.437958 


-OR = 0.00000 
((CF2+2-CF)-CG?)+2-BH-CG+1 


Definitions. 


-BH-CG 
TheManInTheMoon — 2 = 0 


cr2.2.cr- ca? . 2.BH.CG+1 


This name, 2 times BH times CG divided by CF squared added to twice 
CF removing CG squared added to our denominator with a unit added, 
which some who are uninformed call an equation, denotes the name of the 
man in the moon using these very specific set of absolutes, or nouns. It is 
always correct and always exacting. So, one could say, well, that is the 
name of the Man in the Moon. If this were the only way to name the Man 
in the Moon, there would be no controversy. What happens if we use the 
exact same criteria, same geometry, same arithmetic, same algebra, but 


make a slight change in our naming convention? Let us ask Seven of Nine 
or what have you. 


041796B x The Man in the Moon 
AB:= > 
Descriptions. E 
-Y -W й 
AC:-2.AB CE "ei DE Еи m 
7 х 


BC:-AB BG:=AB CD:=CE+DE BD := CD - BC 


(дв? + во? - pE?) 
BK := в DK := BD- BK ВЕ := СЕ - BC 
| ско АВ = 1.00000 
АК := АВ-ВК CK := AC- AK СЕ := UY FK := CK- CF CF = 0.55686 ; 
U = 7.00000 I 
BF = BC-CF АЕ:=АС-СЕ FG := / CF -AF KP := FG ἘΜΉΝ i 
DE = 0.82353 і 
W = 7.00000 і 
BF -GP : 
GP=FK — HP- τς HK -KP«HP GH-4GP?.np? X - 17.00000 | 
СЕ = 0.93333 E 
2 = : 
HN-GH DN: DE DH:=/DN7+HN* pg PN Y - 7.00000 | 
= DH Z = 15.00000 і, Р E 
=: ————————————— э 
DK.NS ME = 096055 ο ΜΝ ΟΕ ΡΕ ΟΕ 2 
[2 2 
HS:- DH- DS NS := 4 HN“ - HS ST: MK HT := HS + ST 
стен = 0.36255 
HK.HT 2+2. 2142.FK- bois 
HU = KU := HK - HU JN: KU DJ -4DN?- JN? DE απο 
DH Ү-(0-У) 
-MN = 0.00000 
DJ.FG AB-BD U-Y-V-Z 
FV - JN BV := FV BF BM := ———  TheManInTheMoon := (BG - BM) 
TheManInTheMoon = 0.36255 
2.FK.BD 
z 2 = 0.36255 Y.(U-V) 36255 
DE“+2.DE - BD“ +2-FK-BD+ 1 UY-V.Z ` 
2.FK.BD Y-(U- V) Notice that some elements, crucial to the first name, are wholly 
TheManInTheMoon - -0 ММ: missing іп the second пате!!!!!! Where did W and X go? 
TheManInTheMoon -- = g g 
DE? + 2-DE - BD? + 2-FK-BD + 1 erann nekoon- τν уд 


Along with our first name, we have a second, which is completely 
different, yet entirely true. Y multiplying U minus V over U times Y 
subtracting V times Z. How is this possible? The first equation denotes all 
the givens, which are nowhere to be found in the second!!!! 


Here is a little bit about the starting convention for our names. The first 
method was arithmetic, based on nouns, a one-to-one correspondence. It 
is like saying, this is such and such, and that is such and such. It is like 
counting pebbles. The second method is geometric. Same geometry, same 
arithmetic, same algebra, but instead of just nouns, we use a noun and a 
verb; for example, instead of saying, it is One, we say, she, or he, is Seven 
of Nine; in short, nouns and verbs. So, there you have it. The very same 


thing to name and by the very same systems of grammar. The very same 
geometry, the very same arithmetic, the very same algebra, yet we arrive 
at two different names, both arithmetically identical, meaning of course, 
they have a one-to-one correspondence between a thing and an arithmetic 
name. The construct of the naming convention in the first example is very 
familiar to us; we use it all the time, but the second, well, that is another 
of my own inventions. Invention does not mean we create anything, only 
that we have leant to recognize and reproduce something. 


Now, people have told stories about me for thousands of years, not one 
of those who told those stories, save those who were instrumental in 
creating certain written works, even knew what they were talking about. 
Well, my name is certainly not important, and in fact, it was written that 
my name would be a common generic name, John: not interesting at all, I 
worked from skilled trades to day labor. Yet the name of the Man in the 
Moon, never worked a day in his life, that, has turned out very interesting; 
the stories told about that name, well it is well documented by every 
possible grammar system and like our crescent moon, not even noticed 
until a shadow appears. 

I have created a little work packet for those who want to study the mystic 
art of names and have placed them in a directory called The Man in the 
Moon, on the Internet Archive. Anyone wanting to become a true mystic, 
with real power, will study the art of names, magical incantations which 
uses only four specific grammar systems; Common Grammar, Arithmetic, 
Algebra and Geometry. These four grammar systems are the true 
descendants of Adam and Eve, a Conjugate Binary Pair, often called simply 
a noun and a verb. 

The first set of equations reduce to all of our givens: The second, to a 
ratio of the givens: Arithmetic and Geometric. Thus, when so called 
intellectuals tell you, that such and such is THE EQUATION for such and 
such, well, they are simply illiterate. The elements of every thing are 


binary, and in binary, we have both arithmetic and geometric results, 
absolute and relative. The Relativities of Einstein are proven myths 
venerated by simpletons; the elements of a thing are physical facts. 

Let us do a very brief review of the evolution of binary information 
processing. Binary is how every possible grammar is effected; we name, 
and can only name, relatives and correlatives, the two parts of any thing, 
their shape or boundaries and the relative differences within them. In 
metaphor, one of the ways it is introduced in the Bible is by a Conjugate 
Binary Pair called Adam and Eve. The Book, however, is just full of these 
binary contrasts, very deliberately placed. Then there is Geometry, a 
simple stop, go, stop, producing a line segment from which all of geometry, 
unless you are an idiot non-Euclidean Geometer, who cannot spot a 
contradiction in the words if it bit them in the ass, is produced. Then there 
is Plato. Plato used the term Dialectic, speaking by 2's, to preserve the 
science for posterity in dialogs. If he would have put it down plainly, his 
life would have been forcibly shortened and no dialogs would have 
remained. There have been relatively few prophets in history whose work 
has been aimed at bringing into the human mind that all information is a 
product of binary processing until today we have the computer. Yet every 
thing, every possible thing, is this binary, so it is not new, in fact, as it 
defines existence, it could never have been new; it just is. 

A mind, by the recursion of this binary, produces exactly four groups of 
grammar from the intelligible of Language; Common Grammar, 
Arithmetic, Algebra, of which these three are called Logics, while the 
remaining one, which can be used to example everything, is an Analogic 
called Geometry. 

Let us use egocentricity as an example. Egocentricity is inversely 
proportional to intelligence. The reason is very simple. The less you really 
comprehend of the world, the more one has to play with themselves. It is 
an evolutionary artifact; unless one is very intelligent, and everyone else 


just leaves you to play with yourself. Every animal's behavior is egocentric 
in terms of simple survival; however, the more one comprehends what it 
takes to survive, the more of the world one has to be able to comprehend 
to do it. This is not necessarily linked to large memories. Aristotle had a 
phenomenal memory, but he was not the sharpest tool in the shed; this 
also accounts for his vanity. 

This fact is what makes me believe that either the Man in the Moon is 
very stupid, or he is very wise; for thousands of years, all he seems to do 
is show off. I wager that study will eventually solve the mystery. Maybe he 
is trying to get someone to toss him a rope so he could climb off the moon. 
Today, people are still simply smoking the rope. 


Q Unit. 
2 АС := 1 The radius of the Large, green, Circle, it is taken as the unit of the crescent. 
Given. 
CF := .53859 Тһе radius of the Small, pink circle. 


CG:-.65522 The difference between center of Radius Large and Radius Small. 
ОЯТТЭВА ВН := 1.15236 The point on the diameter of the Large Cresant that we want to know the radius of that circle on the perpendicular. 
Descriptions. 
A Circle In A Crescent 
(AG? + сс? _ cr?) 
AJ := 2. AG BG = ————— — BC:- CG- Ва FG:= CG- CF 


2.CG 


AB:- AG- BG BJ:- AJ- AB 


AH =ВН+АВ СН:- AH- AG HR: /AG2 GH2  BP- HR 


AG = 3.72533 cm 


GH.PR 2 2 
PR := ВН PS := ——— BS - ВР-Р5 RS-4PR +PS NS: RS 
HR AJ = 7.45067 cm 


сх? СЕ - 2.00643 ст 
cN-cF с8- νοῦ; cN2 ско SK-=CS-CK CG = 2.44091 cm 
BH = 4.29291 cm 
2 2 BC.KN BS.SM OR = 1.63154 cm 
KN := СМ — CK КМ := SM = SK + KM SL := 
BS cS AG = 1.00000 
Jon? En? СЕ.НЕ AJ = 2.00000 
BL := BS SL EN := BL CE := CN - EN HT := EN ` CF = 0.53859 
CG = 0.65522 
AG.CG BH = 1.15236 
GT := HT - GH GO := GT OR :- AG- GO OR - 0.43796 
=  —= OR = 0.00000 
OR - 0.437958 ((CF2+2.CF)-CG2)+2.BH-CG+1 ^ — — 
Definitions. 
2.BH.CG 
OR - -- ϱ 


CF? I 2.cF- ca? +2-BH-CG+1 


cG?- cr2.1 cr^.cc?- 1 
пра BC--———— —--0  FG-(CG-CF)-0 


AJ-2-0 BG - 
2.CG 2.CG 


CF? - CG? +2-.CG-1 CG? _ СЕ2 2.CG+1 
Αδειες eo" ποστς 6 
2.CG 2.CG 


CF? - CG? +(2-BH+2)-CG-1 | CF2-co2,2.BH.CG-1 ` 


AH GH 0 
2.CG 2.сс 
- J(2-cG+cF? - ca? +2.BH.cG - 1).(2.ca - CF? + ca? 2.BH.CG 1) ET 
2.CG i 
BH (cr? - cc? . 2.BH.ca - 1) 
PR-BH=0 Ба ~ -- e алы ~ -o 
BS - 


2.BH.CG 


2.cG + CF? - ca? + 2-BH-CG-— 1).(2.CG- CF? + CG? 2.BH.CG+1 


2.BH.CG 


2.CG- CF -CG -2.BH.CG-1/.|2.CG- CF -σα – 2.ВН.Са+1 


| (2-CF?- cr? + cr.ca? - 2.BH.cF.cG - CF «2. BH.cG).(cF? .2.cF?  cr.ca? + 2.BH.CF.CG + CF - 2.BH.CG) 


CS - -0 


2.CG + CF? - CG? «2.ΒΗ.0α- 1).(2.CG- CF” + CG? 2.BH.CG+1 


... cF2../[2.cG + cr? - ca? + 2-BH-CG- 1).(2.ca - cr? + ca? - 2.BH.ca « 1) 


fcr? - 2.cr? - cr.cc? +2-BH-CF.CG+ CF - 2.BH.CG) | cr?  2.CF2_cF.CG2 + 2. BH. CF. CG4 CF ^ 2. BH. CG 


4.BH?.cG? 
sk- НН, 


2.cG« CF? — CG? «. 2.BH.cG- 1) [| 2.ca - CF? .. 2.сЕ2 СЕЗ +CF.CG? .. | CF? +2.CF? - cr.cc? .. | 


" CG? 2.BH.CG. 1 + -3.BH.CF.CG- СЕ -2. BH. CG + 2.BH.CF.CG- СЕ + 2. BH. CG 


2.BH.CF.CG 


CF? + 2.CF?  cr.cG? I 2. BH.CF.CG + CF +2-BH-CG) -(2.cF? - CF? + CF-CG? - 2. BH. CF. CG- CF + 2. BH. CG 


2.BH.CF.cG.(1- cr? - ca?) ./ a.pn.ca? - 4.BH.CF2.CG-4.BH2.CG? +4.BH.CG—CF*+2.CF?.cG? + 2.CF? -cG*+2.cG?-1 I 


KM -0 
-[cF3_2.cF2 cF.cG2 .. | cr? 4 2.cF2_cF.co2 .. {crt - 2.cr?. cc? + 2. Bg. cr2. ca - 2. cr? .. 
+ 2.BH-CF-CG- CF -2.BH.CG ) (+ 2.BH-CF.CG+CF+2-BH-CG / |, ca^. 2.pr.co? 2.042. 2. BH.CG«.1 
4 3 2 2 3 2 2 
2.BH.CG.| СЕ“ + 2.CF3 + 2-BH-CF?-CG+2-CF-CG2 .. (cr -2.СЕ2- СЕ.СС 1 2. BH-CF.CG + CF - 2.BH.CG) 
E + 4.BH.CF.CG - 2.CF - CG + 2.BH.CG? + 2-CG? +2-BH-CG_ 1 
2.cF? - СЕЗ, СЕ.С62 .. | cr? 4 2.cr? - CFCG? .. 2.cG« cr? - cc? .. ||2.ca- cr? .. | cr^- 2.cr?.cc? .. 
+ -2.BH-CF.CG- CF 2.BH.CG ) (+ 2.BH.CF.CG-« CF - 2. BH.CG + 2.BH.CG- 1 ono Sen сс ΜΕ зер 
+ ca^ -2.BH.cG? .. 
+ -2-CG? - 2.BH.CG^ 1 
4 3 2 2 4 3 2 
m BH [CF « 2.cF?  2.BH.CF2.CG+2.CF.CG2 + 4. BH. CF.CG - 2.CF - CG“ + 2.BH.CG3 + 2.CG - 2. BH.CG- 1) 


(cr? + 2.CF? - cr.ca? +2-BH-CF-CG+CF+2-BH-CG)../4-BH.CG? - 4. BH. cF?.cG - 4.BH?.cG? + 4.BH.CG —CF* + 2.CF2.CG? + 2.cF? σα”. 2.cG? 1 


27 CF.(CF+ CG + 1). (CF - σα: 1) (2.cG « cr? - CG? +2-BH-CG- 1).[2.cG- CF? + co? 2. BH.CG+1) T 
2.ca (cr? . 2.052. cr.ca? +2-BH-CF-CG+CF + 2. BH.CG) ./ 4. BH.cG? _4.вн.се2.сс  4.BH?.cG? + 4.BH.CG CF* 2.052.007 12.052. ο)”, 2.002. 1 
6 CF.(CF+ CG +1) (CF - CG +1) -(2-CG+ cr? сад 2.вн.са - 1) (2.00 CF? + ca? 2. .BH.CG+ 1) - 


2.сс.(сЕЗ+2.СЕ2 _ cF.cG? + 2. BH.CF.CG + CF « 2.BH.CG) ./ 4.BH.CGŠ - 4.BH.CF2.CG -4.BH2.CG2 + 4.BH.CG  cF^ + 2-CF2.CG? « 2.cr? ca 12.021 


cr.(cr*+2.cF?+2-BH.CF?.CG+2-CF-CG? + 4. BH.CF.CG - 2.CF - CG, 2. BH.CG? + 2.CG2 L 2. BH.CG - 1) 


CE -0 
2.CG-(CF 2.cF? + СЕЗ: 2.BH.cG - CF.CG2 + 2-BH-CF-CG) 
qug ЕН -) 4.BH.CG?  4.BH.CF2.CG-4.BH2.cG2 . (СЕ I 2.CF3 2.BH.CF2.CG+2.CF.CG2 .. 
+ 2.BH.CG-1 + -2.ВН.С@+1 + 4.BH.CG СЕ“ + 2-CF?.cG? .. + 4.BH.CF-CG- 2.CF- CG^ .. 
8 + 2.cF?- ca^ « 2.cG? - 1 + 2.BH.cG? +2.CG?+2-BH-CG-1 ЕЯ 
2.CG.(CF + CG + 1) (CF -CG 1) .[2.CG +i CF? - cc? 2.ΒΗ.Οᾱ- 1)-(2-cG - CF? + ca? -2.BH-cG+1) 
- сс (св? + 2.CF- ca? з 2.BH.CG + 1) i co — (CF+CG+1)(CF-CG+1) ος ὅπ. 2-BH em 6 


(CF - CG 4 1) (CF + CG + 1) ~ ЕЕ: саат CF? + 2.CF-CG7+2-BH-CG+1 


N 2 Unit. 


АЕ := 1 

Given. 

DH := .46274 

DF := .81564 
σος CJ :- 1.38714 
Descriptions. 


DH? + DF? - Ar? 
2.DF 


AK:-2.AF ЕР:-АЕ ЕК - AF CD:= 


АН 
ЕН = DF - DH AH := AF- FH AE... EH := AE 


AD:- DF- AF ПЕ: AE-AD DN:= DH AC:= Ср- Ар 


CK:- АК-АС CF- CK- FK. CE,-DF-CD FJ:=CJ-CF 


НИС. FP.CF FP PS 
JP-4FP^-FJ^ FS- PS:- FS«-FP QS:= 


FJ JP 
ро * 95 cs- ЈР СЕ со. QS-Cs DQ-4cp?.co? 
` ЕР ` FJ U i 
2 
DH 2 2 CD.LN 
DL- — LN:=4// DN? -DL rz- QZ - DQ - DL +12 
DQ CQ 
CQ-QZ 
MQ = E см-со-мо GN-CM Da- J рм? - GN? 
DG.JP FP.DF 
ВЈ = BF: BJ-FJ  FO- OP - FP FO 
GN BF 
OP - 0.605491 
2.CJ.DF 
- 0.605491 


DH? + 2.DH —- DF? +2-CJ-DF+1 


A Circle In A Crescent 


AF = 1.62500 in. 
DH = 0.75196 in. 
DF = 1.32541 in. 
CJ = 2.25410 in. 
OP = 0.98392 in. 
AF = 1.00000 
DH = 0.46274 
DF = 0.81564 
CJ = 1.38714 
OP = 0.60549 
2-CJ-DF 


((DH2+2-DH)-DF2)+2-CJ-DF+1 


-OP = 0.00000 


041796C inot 
Descriptions. 
2.Y 2. 
АС: 2.АВ CE - — DE - — 
Z X 


BC:- АВ BG:- АВ CD - СЕ+ БЕ BD := CD - BC 


(AB? + Bp? _ pe?) 
BK--———— — ———-- DK:= BD-BK ВЕ:-СЕ-ВС 


2.BD 
CK-U 


АК := AB – ВК СК = АС – AK СЕ := У 


ЕК := CK — CF 


БЕ:- ВС-СЕ AF:= AC- СЕ FG := \/ CF-AF KP := FG 


BF -GP 2 2 
GP := FK HP := НК = KP+HP СНУ GP +HP 


FG 
= _ = 2 2 DN2 
HN := GH DN := БЕ DH :=4/ DN ΗΝ DS — 
` DH 
Гә 2 DK.NS 
HS := DH- DS № := 4 НМ -HS SLSK HT := HS + ST 
HK.HT 2 2 
HU - DH о κυ HK - HU JN:= KU DJ:=.,/ DN -JN 
DJ.FG AB.BD 
= BV := FV- BF BM := ——— GM := (BG - BM) 
JN BV 
GM = 0.36255 
2.FK.BD 
СН ο ο ee 0.36255 SUC M айы = 0.36255 
DE -2.DE-BD ;+2-FK-BD;1 U.Y-V.Z Ἢ 


A Circle In A Crescent 


AB = 1.00000 
CF = 0.55686 
U = 7.00000 

V = 20.00000 
DE = 0.82353 | 
W = 7.00000 | 
X - 17.00000 | 
CE - 0.93333 | 


Y - 7.00000 
Z - 15.00000 , 
MN - 0.36255 σος 


2.FK-BD 
((DE?+2-DE)-BD2)+2-FK-BD+1 
Y-(U-V) 
U-Y-V-Z 


= 0.36255 


-MN = 0.00000 


This is odd, W and X dissappear out of the equation. In short, this is 
pure implication in an equation. 


2.Y 2.W 
AB-1-0 АС – 2:АВ – 0 све 9 DE> ^ 


2.(W.Z+X.Y) 
BC-1-0 BG-1=0 CD--——— -0 


X-Z 
2.W.Z+2.X.Y X.Z T 
πο:.--------------ᾱ AB = 1.00000 КІ ы, 
X-Z Í: τν 
CF = 1.08317 Í а 
- 2.X Y?-2.W.Z?.x Z^.4W Y z-2.X YZ ` о U = 15.73676 f: ы 
Z.(2.-W.Z«2.X.Y-X Z) ü 60029839 ; Ц: 
ΡΕ = 1.40309 С. EFJ K A D V 
SE 2.(a.w?.22.2.w.x.v.z -W.x.z2 , x? y? x? v 2) - W = 14.03086 | | | | | 
X.Z.(2.W.Z+2.X.Y -X.Z) H ко ОК Й Н 
СЕ = 1.02732 | | t | 
БЕ 2.Y-7Z б 2.(Z-Y) (2-W.Z+X-Y-X.Z) u Y = 9.75955 | | Й | 
Zo Z.2.W.Z«2.XY-XZ) — 2 = 19.00000 , Or Й | 
MN = 0.18376 55 EBENEN | CF | O° s | 
ек 2.Y.(2.W.Z +X Y) 8 m 2.UY(2WZ*«XY) ο ο MN CE DE 2 
Z.(2-W.Z-«2.XY-XZ) Ἢ V.Z.(2.W.Z-2.X Y-XZ) ` 2.FK.BD — 
((DE?-2.DE)-BD2)*2.FK-BD*1 ` 
2.Y (2-W.Z - X. У) (М - U) АУ) MN = 0.00000 
FK =o Y-(U-V) UY-V-Z — ` 


= 0.36255 


 V.Z.(2.W.Z+2.X.Y-X.Z) | U.Y-V.Z 


Unit. 
ΑΒ - 1 
Given. 
М:-9 Ү:- 10 


042296А X := 20 Z:- 20 


Descriptions. 


W 
MX:-2.AB BM:= АВ ВЕ:-АВ BL-AB BF- = 


ЕХ - AB+BF ΕΕ:- /ΕΧ.(ΜΧ FX) EI: 2.EF 


Y 
FG:= >  EG:- EF+FG BG := 4| BF? + FG? GL:- BL- BG 


FG-GL 2 2 
DG: GL GH=- -=-~ HL-4GL'-GH^ ΕΗ:- EG+ GH 
2 —3 EL 27-2 BL-JL 
EL = y EH? +HL? JL- —  BJ-4BL?-J17 ам 
2 BJ 
GN := ү1м2 + 61? Jw. .JLN?-gL? FJ: JL ЕКТІМ 


GN? + Ec? - EN? 2 2 мо? 
go ——— . —— wOo-4GN^-cGo? NR:- —— 
2.EG GN 


DG 2 2 
GS := —— RS := GN- (NR- GS) DT:-RS DS:=. DG -GS 


RT: DS ΟΒ- J NO? - NR? OT:= OR-RT DO- /DT^.or? 


— ро? + GO” - pa? "— 2-2 
Q = 2.00 Q = Q pq:- /po2-oq 


GQ -BF BE -EG 
=— — СЕ:------ СЕ = 0.583387 


FP: = 
DQ FP + EF 


Given BF as a ratio to BM and EG as a ratio to EI, what is CE? 


Wow. Everything was going well reading this until I came to DT, it did not exist. Seems 
that in redoing the graphic and editing, I forgot to draw it in. So, I changed MT to MX 
and put DT back in. One has to find DQ in order to solve for CE and this cannot be done 
if DT is left out of an earlier update. BP is going to be parallal with CDG and all one has 
to do is proportion down to find CE. 


Unit = 1.00000 
W/X = 0.45000 
W = 9.00000 

X = 20.00000 
Y/Z = 0.50000 
Y = 10.00000 

Z = 20.00000 


Definitions. 
м W+x V (X - W)-(W + X) 2-/(X-W)-(W + X) 
MX-2-0 BF-—-=0 z zo ооо ο ug gee et 
X X X X 
2 2 2,2 „2 „2 2,2 „2 v2 
Y 2-4) x?-w?.x.v w?.22.x?.y x.z-4w?.z?.x?.v 
О-о Ἑά------------ῷ pg 92-22-22 οι X24 ν 1” +x? ү? 2 
Ζ X-Z XZ XZ 
y (x.z кб я х2 v?) x?.v | x? 2. w?.z? . x?. y? 
GH ---------------------------------- = 0 ΕΗ — —_____—24__——— 20 
Z| W?.z? + х?.ү? x w?.z? . x?. y? 
m 
2 
Ее 4.23 2х(ч2.22,х2ү2) .w?.x?.29.2.x? y? | w?.z22 . x2. v? + ұ2 х2 y2 Р 
x. z.(w?.22 , x2 v?) 
3 
2 
E 2|x?.v? | w?.22. x? y? (w?.z2.x?.y?) .w?.x z9.x?.v?z.x vz | x? w2. 2.22 у x? y? қ 
«ха 2.23 . x?. v?) 
= 
2 
E 2|x?.v? | w?.z2. x?.y? (w?.z2.x?.y?) ұ2,;3 x v? z.x vz | x? w2. | w?.z? у x? y? 5 
24 x.z (w?.2? , x?. v?) 
S 
2 
ES (w2.22.x?.y2)" .x?.v? | w?.z2. x?. v? .w?.x.z2 +X? y?.z x yz | x? ч2./у2.22,х2.ұ2 x 


J2.x.z (w?.z2. x? v?) 


3 
2 
[μπαρ ,х2.ү2 (w?.22.x?.32) .w?.x.z9.x9.y?.z.x v. Z. |x2 зу? w?.22 χ2.Υ2 


LN- -0 
З 
2 
(2.22 , x2.y2)  -x? y2. | w?.22 х2 v? і ха  x3.y2.7 x vz х2 w? | w?.z2. x2 . y? 
5 3 
2 2 
(w?.22.x?.v?) .2.w?.x9.29.2.x9.v?.22 x?.y? [w2 .z2  x2 Y?) -w^.x z9.x9.Y*:z . 
3 
2 
"—E 2.x^.Y9.22 | x? ұ2 2 w?.x?.2^ | w?.z2 . x? y? px v? z2 | w?.22 х2.ү? 2 W2x2 y.2^ | x? ұ2 кох | x? w2.[w2.z2 . х2 v?) 
- | ак ο. ο. и куш ба как те 
2 
x2.2? |(w?.z? L x?.v?) πο [AA ЕР 5 AA 
5 3 
2 2 
w9.29 2.x(w?.22.x?.v?) .w^.x?.29.2.x9.Y?(w?.22.x?.v?) .2.x9.Y*.2.3.w?.x^ v?.z? w?.x* ү42 | 
3 
2 
e" + 2.W?.x9.y9.22. | x? зу? 2 w^ x. v z^ | x? 2ο. x2. v.z | x? w2 (w?.z2 + x2 y?) н 
_ š - 


N| a 
N|% 


| 


2 
2.х.|(%у2.22+х2?.ү?) -x?.y?(w?.22. x?.v?) .w^.x.z9.x9.v*.z.2.w?.x?.Y?.2? x v 2 x? w? [w2.z2 у x2 v?) 


GO - 


5 


ю|о 


(μ2.22, х2.ү2) ^ 2. w?.x 


25,2.х5.ү2.23 2.22 (w?.22.x?.32) ,4ұ4 2 x2 2 | 


«2x? z? (w?.z22.x?.v?) -2.w^.x z9.2 x9. v* z«a.x* Y?.z2 | x? w2 2 w?. x? z* | w?.z2 x? y? | 
3 


2 
+ -e.x^.Y?.22 | w?.22 1X2 y2 s w?.x?.Y?.22 | w?.22 x2 v? ху 29 (х2 ww?) /ұ222 x2 y? | 


ю| © 


3 


2 
2-x.z.(z-/ x?.w? επ v) ЖР „х?.ү?) -x?.yY?||w?.z2.x? у w2 x z3 x3 yY?.z x v.z | x? —-у?./у?.7? EM 


N|% 


+ 4. W?.x?.y.z^ | х2 -W2 χθγ.23./χ2. w2. | w?.22 x2 92 з.х3.үЗ.2./х2 w2 | w2z2 x2 v? ox y. z | х2 -w?.(w?.z? . x2 y?) 


= 0 


NO - 


2 
8.25 w?.x9.25.3.w^.x*.29 s w9.x?.z9 o.x9.v9 (x? 2) ¿2 x7 y? | x? 2 e w?.x9.y?.z? .. 


2 
+ 12. w*.x^.y?.z3 ϱ w9 x2. v2.23 2. w?.x9 v5. х2 w2 2 x5 y? z2 (x? _ w2) " 
З 
+ 2.х7.үЗ.22./х2 м2? кв ку ро? x? Y? 22 (x2 κ)” _4.w2.x5 .y3.z2 | x2 _ w2 
З 8. 2 

i 2.w^.x9.y?.22./ x? зу? .2.w*.x v. z* (x? лу?) -2.w9.x v z^. x? w? x?vz(x? w?) (2.22. x2 уд)" 

3 3 3 

2 2 2 —2 4 2 (3.3 


+ x* v zx? w? (w?.z?. x2 v?) ñ -4.W?.x9.y.z* (x? _ w2) 


3 
+ ex* Y?.z (x? w?) : 4/42.22,х2.ү2 хбүл23./х2 ұ2./у2.22,х2 v? | 
3 


2 
+ -e.X9.Y?.z | х2 w? |w2.z2 x? y2_w2 x2 y.z..|x2 -w (зу? z2 + x? v?) 


+ W?.x*.v.z2 | x? 2. w?.z2 + х?.ү? «6. w2 x. у 2-/ х2 w2. | w?.22  x2 y? 


3 3 
2 2 
х2 |w9.25 ұ2.х425 .2.x9.y?.2? -2.х9.у2 (w?.22 . x2.y2) +2 x5 v^ | 2.2, χ2.γ2 , x?.z2 (2.72 x2 2) | 
3 
2 
+ —2.x5.y1.Z 6. w?.x^.v?.29 6 w^.x?.y?.29 2.х3.үЗ./2(х2 ұ2)|” 2.χ5.γ3.χ2../χ2. w? . 
3 
2 
+ 6.x9.y?.22 | w?.22 . x2. y? 4 Ww? ху далі x 23 (w?.22.x?. v?) L2. w?.x?. Y? z2 | x? χὰ _ 
3 
23.8 32,2 [2,2 2:2 2 4(.2 2)? 4 4 Га ца 
+ 62 х3 у3.22. |w2 z2 ,x2 v2 али x. v.z^ (x2. н?) ο 1 x y z^ | х2 w? | 


3 3 
2 2 
+ -а.х2.ү.2./ х2 w?(w?.22.x?.v2) -o.w?.x?.v z^ | x? w?.2.x?.v.z? (х2 w?) | w?.z2.x? ү2 | 


«e. x^ Y?.z | x? 2. 2.22: x? y? 


«2. w^.x?.v.z^ | x? ыу? xt у 23 (x? -ху2) | w?.22  x2 y 


N|% 


x?.z?|(w?.22.x?.y2) х2ұ2 | w?.z2.x?.v? _ 


+ W2.x.zZ3 . x?.y?.z x v.z | x? w? | w?.z? . x?. v? 


NR- 


IW Z 


3 
2 
-w?.x9.29.3.w^*.x^.z9 .3.w9.x?.29 2 x5 y5.[x2 - му?) 


+ 2.xX/. Y? | x2 w? ς. w2 x v? z? | 


+ 12. w^.x^.y?.2? . 6. w9.x?.v?.2? .2.w?. x?. y? | x?  w? .. 
3 
2 
+ 2.х5.үЗ.22 (x? ұ2)”,2х7 үЗ22./х2 w? ұ2,6ұ42 | 


3 


3 3 „2 


2 
+ W*.x^.v*.z 2.w?.x?.y?.22 (x? 2)  -4.w?.x9.y?.z2 | x? η 


+ 2-w*.x?.y9.22 | х ұ2,2 w^.x v z^ (x? ν2) 
à -2.W9.x.v.z* | x? у? .x?.y.z (x? - w?] 

+ x*yz4| x? _ w2 (302.223 x?.y?) тал жо v at (ж? w?) 
+ АА а й 
+ ее ы 


.-хбү23./х2 ұ2./у2.22,х2ү2 | 


+ -6.X9. Y?.z | х2 мі? | w^.z^.x?. Y? | 
X 


ю|о 


3 


2 
+ мі? х2 y.z. |x2_w2 [w2 z2  x2 Y?) .. 
+ W^.x*.v.z? | x? w^ ν.σ x? Y? _ 


+ бли? .x^.y?.z | x? -w? | w2.z2 + x2. y? 


5 


2. |(w?.z? 2 5.22 29 


2 
ү?) .2.w?.x?.29.2.x9.y?.29 x? .y? (w?.22 . x?.v?] w^ xz? .. | w9.z? ұ2х425 2.x9.v?.29 | 


3 
+ X9. v5.2.2 x^. y? z2 | x? ұ2 2 w? x? z^ | w?.z2 x2 v? | 2 


--2.х4ү2.22./ұ2.22,х2ү2 | 
+ 2.w?.x?.y.z^ | x2 2 x. y.z | x? w? (w?.z2 з x? y?) 


N|% 


+ 2.x?. Y? .[w2.z2 + x?.y?) 


+ 2.x5.y*./w2 z2 x2 Y? ` 


3 
322 (ааа 2)? 
+ -2.x?.22|w^.z^.x^. Y^] 2.х0.ү42 2. 


+ 6.х5.ү2.22./у2.22;х2.ү2,ұ2 xX Y^ z | 


+ -e-w?.x?.y?.22 | w?.22 x2 2 _ 
3 


кам х v.z*(x?-w?) ο” x аб x? w 


+ -4.х2.ү.7../ х2 -w?.(w?.z? «x2. y?) j ЖЕ 


+ -2.w?.x?.y.z^ /х2 w 
3 


+ 2.х2.у.23.(х2 _ w 2) ° | 


+ 6.xX^. Y?.z. J| x2 _w?../ w2.z2 +X? Y? 


252.42 2)" 
(x.z ре ZFX y?) 
5 3 


2 
(2.22,х2.ү2)”,2.2.х3.25,2.х5.ү2.23 x? y? (w?.z2.x?. v?) ү4,х/5,х5ұ42 |. 


+ 2.x*.Y?.z? | x? ұ2 2 w2.x2 4. |w2 22, x2 Y? 2 x^. y? 72. | w?.z2 x? y? _ 
3 


.2.w^.x?.v.z^ | x2 ту XYZ. [x2 -w? (w?.z2. x2 2) 2 
3 


x2.z2 |(w?.z? . x?.y?) 


GS - -0 


м | 


-x?.? | w?.22. x?. y? .w?.x. z9 x2. vY?.z x v. z | х2 ν2. 2.22. χ2.γ2 


5 3 

5 2,2 22.22 _5.2 „з 2,2(-2,2 2 2\2 2.2 (2-2 „2.2 
w^.x?.Z _s.(w Z2^.X x?) +х?.ү2.2? 42.w7.z (w 22%х y?) +7.х2.У (w 22%х y?) 
3 


2 
4/ч2.22,х2.ү2 2 x^. Y^ | w?.z2 1X2 Y? x22? (w?.22.x?.v2) «a. w^.x.z9 x5. Y^ 2 2 
ү2.23 .2.x*.y?.22 | x? і? .2.w?.x? z^ | w?.22 . x?. y? х4ү222./у2.22,х2ү2 2. w?. x? у z^ | x? w2 | 


+ X?.y.z? | x? 2. w?.z? . x?. Y? α κὸ y? .z | x?  w2. 
3 


N|% 


еле + 5.xX.Y.z..|x2 _ w2 .[w2 .z2 , x2 2) й -4.W?.x.y.z? | x? νι. w?.22 + x? . y? 
3 


N| a 


2 
(w?.22. x?.v?) .2.w?.x?.29.2.x9.v?.2? x? .y?.(w?.22. x2 y2) -w*.x z9.x9.Y^z | 


N|% 


| + 2-х®.үЗ.22./ х2 м? - 2 w?.x?.2^ | w?.22 x2 2 2 x^. y? z2 | w?.22 .x2.y? .2.w? x? у 24. | x? w2 x y. z | х2 -w? (w?.z? . х2.ү2) 


This seems to be the limit of my Mathcad 


EE, з ро? + Go? - pa? 
OR -.JNO2 ΝΒ’ - 0 OT-(OR-RT)-O Do-4DpT?.oT7-0 ου —— — ——— — — 


s -0 αο-(αο-οο)-ο 


GQ.BF ` 
о 


рО-,/ро2-002-0 ЕР 0 


BE.EG 
FP-EF ` 


9 2 Unit. 
Given. 
Place EF and GH and find JK. 


I do not think I have drawn this figure correctly since the first time I drew it. Every write up of it after the drawing 
has been in error. I may get around to writing it up now that I disected and redrew it correctly. 


042296B 
H 


Definitions. 


Unit - 1.00000 
W/X - 0.45000 
W - 9.00000 
X - 20.00000 


Y/Z = 0.55000 
Y = 11.00000 
Z = 20.00000 


XY = 0.70000 
U = 14.00000 
V = 20.00000 


Unit. 
АВ = 1 
Given. 
М1 Ξ 3 
042396 
Descriptions. 


BH 
АН := AB.N, ВН := AH- АВ BG := E BN := BG GO := BG HP := BG 


2 2 AG? 
GM := BG GH:= BG AG:= AH- GH АМ :=-/ GM” + AG AL := — 


AM 
AG-AJ 
LM = AM ΑΙ, JL := LM AJ := АМ - (JL + LM) AD := AM 
BD.BN 
BD := AD - AB DH := BH - BD DJ := 4/ BD. DH BC := 
BN + DJ 
DH -DJ CF 
DF := ——— CD :- BD - BC СЕ:= CD-DF CE - — BE = ВС + CE 
BN + DJ 2 
СМ.АЕ 
AE := AB + ВЕ EN ЕК-СЕ-0 ЕК-0.75 
Definitions. 
2.N4 (N,- 1) 
EK - = z 0 
2.N4 (N,- 1) 
CF - — —— ——— - 0 


(м, + 1)2 


Is CF always equal to EK? 


A 
AB = 1.57415 in. 
AH = 4.64082 in. 


EK = 1.16000 in. 
CF = 1.16000 in. 


= 1.00000 
B = . 


P ο Ν Α 
ΔΗ 
Unit = 1.00000 ъв 294814 
Ni = 2. 

172 UE k 
2.N,.(N,-Unit) —— - 0.73691 
ος ^ 0.73691 AB 

mud сш 0.73691 
AB ` 


Sometimes the process of naming becomes very complex and it is impossible 


given the working constraints to put everything in terms of the givens, 
actually, they often do not illicit any recognition in the mind as to their 
truth, so one has to write all the steps down anyway, but sometimes one 


would like to show all the definitions in a given step by step process. 


Νι-1 N4-1 
вН-(81-1)-0 BG- 2 ^9 4А6--2-|-0 


2 Ny (81-1) 
AJ-——— UN; = 0 AD - (Ny + 1). > -0 BD-—— τ-ο 
-1 =] | 
DH-N,” ыз | -0 DJ ы | му -0 BC (Na | o 
N,-1 Ny 
DF-2-N,° | E | -0  CD-2(N,-1) -0 


(81-1) (81-1) (81-1) 
CF-2.N,: -0  CE-N, -0 н i 
(νι +1)? (м, + 1)2 (Ni + 1) 
N №1 


ЕК - CF = O EK = 0.75 


Unit = 1.00000 

N; = 2.94814 

2.N, (N;-Unit) 
(Ni+Unit)? 


= 0.73691 


A 
AB = 1.57415 in. 
AH = 4.64082 in. 


EK = 1.16000 in. 
CF = 1.16000 in. 


AB 
AB = 1.00000 
AH 
АВ - 2.94814 
ЕК 
АВ - 0.73691 


-- 0.73691 
B = . 


Unit. 
АВ = 1 
Given. 
М1 --. 36802 
Ο42496 
Descriptions. 
AF AB 
AF := АВ AD := a AC -- Ny DO := E OR -- AF CD := AD- AC 
2 2 DO. OR DO.CP 
CO := 4 CD + DO PO:= ———— CP := PO- CO CK := 
CO PO 
2 
: . 2 2 . 2 2 _ JK 
JK := СК КО :-4/CD' + (DO + CK) JO - -/ КО” -JK KS := Ko 
JK.SO CD.SO 
SO := KO- KS JS := = JT = JS + ST 
JO DO + CK 


KO.ST CD.JT 
= TU -- 


TO: : 
CD KO 


DU := TO - (DO + TU) 


CK -CV 
ον := DU CQ:- 2.CK QV:=CQ-CV BH - QV 


CK - 0.232581 BH = 0.082585 


Definitions. 
ск-(м.-м.2) -0 
-{Νι- Ni °] = 


" N (N, - 1) (2:,-2.8,2-2-/2.N, +/2-2) » 
2.8, *6.N4? -16Νι «8Νι -2-/2.N4 4. /2«2 


N (1-N,) 


КЕНЕЛЕ 


If опе takes the time to work МС by hand we get; BH- 


= 0 


Three Circles. 
Given AC, find CK and BH. 


AF = 7.87400 cm AF 
АС = 2.89777 cm F > 1.00000 
СК = 1.83134 cm 


АС 
ВН = 0.65027 са др - 0.36802 


Νι.(1-Νι) 


CK-N;-N;? = 0.00000 


ШКЕГЕТТЕУ 


ск 
— = 0.23258 
AF 


= 0.08258 
AF ` 


= 0.00000 


АЕ = 1.00000 


Νι = 0.36802 
СК = 0.23258 
ВН = 0.08258 


Some Algebraic Names, or Definitions. 


2 
1 (1 -2:Ν1) J25: -2-М|-1 
Ар---0 АС-М|-0 Ср--------0 со----------0 


2 2 Nr 
V/2-N, (1-N4) 


JZ 
РО--------0 РО —— -ο οκ (πι νι”) -ο 


4 3 2 


АЕ - 7.87400 cm дк 
AC = 2.89777 cm AF - 1.00000 
СК = 1.83134 cm AC 
ВН = 0.65027 са 4. = 0.36802 


маму (n, - 1)? 


oa COO IM MEM AF 
Е 2» кв эн бак аклы. ск 
y2 νο, TaN + — = 0.23258 
AF 
М. (1-М BH 
2 1 1 BH _ 
a A в JS- | | -0 ap = 0.08258 
CK-N,-N,2 = 0.00000 
Νι.(1-Νι) 
ВН аа) = 0.00000 
V2 (1-2.-N4) Y 
8Т-------------------------д0 JO 1 NT 
2.(2-N,-2-N,7+1). |2.N.^ -4.NÀ « 2.N 2 «1 24/2. 
2 3 4 /2 
NQ-N4^-4.Nu'-«-2.N, -у2Нү+-—- I 
ποστς nsn ame n PP πα. 
(2.N,-2-N, +1). 2.N, -4-К| -2.М17-1 2-М1-2-К| +1 
i (3../2-2)-N,?-2../2-N,°+(2-./2)-N,+1 (3../2-2).N,?7-2../2-N,°+(2-./2)-Ny+1 1 
TU -| —_ $< eo DU -| с 222.22 |= 
2 4 3 2 4 3 2 2 


м1 {ΝΑ - 1). (2-м, +6-N,7-16-N,°+8-N,*-2-/2-Ny +/2+2) 


3 4 2 
24-5 -2.N,. -2.N -1) 


со -2/{Ν1 νι”) -ο ον - 2 


AF = 1.00000 


Νι = 0.36802 
CK - 0.23258 
BH - 0.08258 


Unit. 
+ 
АС: 1 One Over М + One 
Given. 
ΝΙ:Ξ: 2.817  AF:- М] 
Descriptions. N5:- 3 ЕК := № 
042596 
СЕ 
CF :– AF ΑΟ CE := 2 AE := АС + CE Construct 1/(N+ 1) 
In this construction, Nə has to be something, it can 
ЕК ΑΕ, EF.DL 
= АЕ о DL:- FK  EF:-CE РЕ- EJ be anything and will not change the results BC. 
ЕК.АС 
CG := ——— CD := CF — DF рн := CG AC 
AF — = 1.00000 
AC 
HL:-DL-DH Bc. SD CG AF 
= mu = HL K L AC = 1.22908 in. ----Мі = 0.00000 
πα ο... ° АЕ = 3.65000 in. АС 
ο ере | I | ` | E б ЕК 
Definitions. | сар x | CF = 2.42092 Hn Ac M2 = 0.00000 
| A | | СЕ = 1.21046 in. 
1 | | | | AE - 2.43954 in. CF _ 
- = | | | | ——-N;-1 = 0.00000 
CF-(N,-1)-0 СЕ - 7 (М1-1) 718 | боону C, а FK = 1.46184 in. AC ' 
1 | | | A ЕЈ = 0.97705 іп. CE Nil 5.00000 
AE- (1 ΕΝ1) = 0 J | | ax DL = 1.46184 in. AC 2 ` 
F E D C B A ЕЕ = 1.21046 in. АЕ N;*1 
N5 [νι +1) (Νι - 1) DF = 1.81107 in. Ac 2 000000 
ЕЈ - -0 DF- Νι-ο N: = 2.96971 CG = 0.49225 in. 
2-Мі (1 Б Ni) № = 1.18938 CD = 0.60985 in. дс N2 = 0.00000 
ОН = 0.49225 in. EJ No-(N:+1) 
No (Ny - 1) НІ, = 0.96959 in. AC δν о 
CG- —-0 CD- -0 BC - 0.30961 in. i 
(N1-1) 1 
HL — Nə = 0 -ВС-0 


- 0.00000 


DL 
——-N2 = 0.00000 


AC 

ЕЕ Νι-1 

---- = 0.00000 

AC 2 

DF Νι:(Νι-1) 
—-———— = 0.00000 
AC Мін 

= = 0.00000 
АС N ` 

CD М1-1 

--- 0.00000 
AC Мї+1 

"r 2000006 
AC N, ` 

HL N;(N;-1) 
——-————— = 0.00000 
АС М, 

BC 1 

---- = 0.00000 
AC Мү+1 


2 Unit. AB-1 
Given. W - 10 Ү.– 7 Three Bases. 


X = 18 Z:- 20 082621 Each time I looked at the original write-up done in 96, I have promised myself to redo 


it as it was not done right. So, I finally got it done. 


042696 

Descriptions. 

AB W Y ро? 
AC := Ea BC:= АС CJ:=AC CD:= BC х Ар := АС + СЮ CE - (0; AE = АС + СЕ ΒΡ := AB- AD ВЕ:= AB-AE DJ:=,/AD-BD ЕМ:--/АЕ-ВЕ DG:= CD 

DG CE DJ AD.AG AB.Aa 
AG := AD + DG DF:- — АЕ: Ар + DF ВЕ:- AF-AB Ed:= DJ. —— ЕС: AG-AE Df:= EG. — АҒ:= ОР+ АО Аа- Ag := Gg := AG- Ag 
2 CD Ed Af AD 
ag.BG DG CE ab 

ag: Ag- Аа ВС:- AG- AB Bb:= Gg DK := ЕМ. EG DE := CD- CE ΟΝ := DK: DE аһ- CR Nh:= Аа hk:=Nk:= Nh- hk ab:- АВ - (Aa + Bb) Hm:= ah к 


Nh. ab DK.Aa Aa Bb 
am := Nk Am:- Аа ғат Bm: ΑΒ- Απ ΑΝ:- СВ  Ра:- AD- Aa AO := D Еа := АЕ - Аа AP := EM. Pa Eb := ab - Ea BT -- ЕМ Eb Db := ab — Da 
a a 


Bb 
BU := DK. — 
Db 


BV = CR 


YX-W)-/(W -Y*X-Z) (X-Z-W Y) (W+X) 
2.X(Y-Z).(W?-Y-X?.Z) 
YX-W)-/(W-Y*X-Z)(X-Z-W Y) (W+X)? 
2.X7(Y-Z).(W?-Y-X?.Z) 
Y-/(W-Y4X-Z)(XZ-W Y) (W+X)? 
2.X(Y-Z).(W?-Y-X?.Z) 


-AN - 0.00000 


-AO - 0.00000 


-AP - 0.00000 


S 


= W = 
w = 10.00000 М | серве. -AN 0.20469 
Х = 18.00000 х АО = 0.31841 
Р Ү = 7.00000 У _ — AP = 0.71643 
Z=20.00000 Z ^ 


Definitions. 
1 1 1 w WX W.Y W-Y+X-Z X-W X .Z-W.Y J (X - W) -(W + X) 
AC-—=0 BC-—=0 CJ-2-0 CD-——-0 AD-——-0 CE- -0 AE-———---0 BD-~—=0 ΕΕ -0 рјЈ- а 
2 2 2 2.X 2.X 2.X.Z 2.X.Z 2.X 2.X.Z 2.X 
J(W-Y-X-Z)X-Z - W.Y) (X - W)-(W + X) WX (X - W)-(W + X) (W + x)? (w - xj? Υ./Χ му (М + X) 
EM- 0 ра 1 — ——--0 AG- 20 p= О. к — 0 BR о. 
2.X.Z 2.W.X 2.W 4.W.X 4.W.X 4.W.X 2.Х 2 
x?.z w?.Y x?.z-w?.y W-Y+X-Z Y.(W +x)? Y.(W +X) (W +X) -(X-Z—W-Y) Y (X - W). (W + X) 
EG- “— ———— -0 р- C. -0 АҒ 070 Aa-—-————- _- аа uy dg e ag аав е А 
2.W.X.Z 2.W.X.Y 2.W.Y 2.X.(W.Y + X.Z) W.Y +X.Z 2.W.(W.Y + X .Z) 2.X.(W.Y + X.Z) 
X-W Y. (Ww - xj? (W — X)-,/-(W-Y+X-Z)-(W-Y_X-Z)-(W+X) W-(Z - Y) 
BG-7——--0 Βασ goy ο рога о DE-— EO 
2.W 2.X.(X-Z - W.Y) 2.x.(w у_х 4) 2.X.Z 
у (X- W)-/(W-Y«X-Z) (X-Z- W.-Y)-(W + X) у (X - W)-/(W-Y-X.Z) (X-Z МУ) (МН X) Y.(W «xj? Y.(w - xj? 
ах у -z) (w?.v - x?.z) ах у -z) (w?.v - x?.z) 2-X.(W.Y + X 7) 2.X.(X-2 -W Y) 
- у (2.w?.v -w?.z -x?.z) "m (z -v).(w?.v - x?.z) o онш (W X)-/(W-Y+X.2).(X.2 W-Y).(W+X) |, 
τα ΕΕ ΞΕ ΕΕ ee SS СЕ ааз------------------- 1->---->-------Б-Б:---.-Б--- 
(W-Y-X.Z).(W.Y + X .Z) (W-Y—X-Z)-(W-Y+X-Z) 2х(2м2ү-ч22-х22) 
(z -v).(w?.v - x?.z).w + x)2 2 2 
ыз» ce ο ο ELE. α (W + x)2.(W.Y - X.z) ES (W - xj?.(w.Y + X.z) В 
2.X.(W.Y + x.Z)-[2 W .Y-W“.Z- X 2) 2.x.la.w?.v -w?.z _ x? z) 2.x w?.z -2.w? v. x? z) 
Y X-W)-/(W-Y-X.Z).(X-Z М У) (М + X) (Z - Y)-(W + X) Y X- W)/(W-Y-X.Z).(X-Z-W.Y)-(W + X)? (v -z).(w?.v - x?.z) 
AN e VUE LUE E M cu. δι О о δα ο са ыр 


2.W.Y-XZ) ` 2.X.Z.(W.Y - Χ-2Ζ) 


2.x.Y -z) (w?.v -x?.z) 2.x?.(y -z) (w?.v - x?.z) 


Y-/(W.Y-X.Z).(X-Z-W У (W + X)? (z -v).(w?.v - x2 z) Y.(W -x)2../(W-Y+X.Z).(X.Z ΠΥ) (Z-Y) (М - X) 
αρ Зо ня з з eR c Wie 0; Ἑν luu талы тала аа ана oui. рве сао x 


зах лу Z) (w?.v - x? z) 2.Х.2(М4-Ү-Х.27) Ἢ ах у -z) (w?.v - x?.z) 2.(W.Y-XZ) | 


' Y.(W -xj?./(W.Y«X.Z) (X-Z- МУ) (W + X) 25 аў Y-(X-W)./(W-Y+X.Z).(X.Z М У) (Мб Х) ` 5 


ii 2-x2.(y -2) (м? у - x?.z) 2.X.(Y -Z).|w?.v - x?.z) 


Unit. 
СЕ := 1 
Given. 
М1 = 4 
042796 М> := 9 
Descriptions. 
CF CE 
CE := — CD := — ЕК := Nə DM := FK  EL:- FK 
2 N; 
CF DM ΕΕ 
DF:- СЕ- СО EF:= — EJ:- ——— ος EL- EJ 
2 DF 
KL.FK FK. AC 
KL := EF AF:- ———— AC:= AF- CF са:= ----- 
JL AF 
CD.DH 
DH := CG HM := DM - DH BC := Ec BF := BC + CF 
BD := BC + CD AB := AF - BF 


AB? _ BC.BF = 0 


y BC-BF-BD=0 


АВ ΒΡ-0 -/ВСВЕ-АВ-0 


BD - (CD + BC) = 0 


AB = 0.145833 


One may notice that can be any value at all, it just has 
to be some value. Every use of symbols require prue 
intelligble concepts which are perceptible in the grammar, 
but not all people can see them intelligibly. 


A Root Figure 


The difference between the perceptible and the intelligible. 


CD + BC is the square root of -/ BC. BF. What is BC? 


When I originally did this story, I said to myself, well I can name that tune in 2 variables, 
which it should be, however, it is one of those things one says that they will do later as it 
has little to do with the main goal of the Delian Quest. Sometimes later means later in the 
day, sometimes later means decades away, as in this case. What are revisions for? One 
should also be aware, while learning, that one is not going to have the experience required 
to do a story justice until they mature, thus waiting is certainly an option. 


ο EE EN PE 
I PAIR I I 
I и ὃν d 7 I 
I Pa I EMI _ I 
I Я I ` I 
I ΄ NC І 
| at t АЛ | 
I - I ` ] 
КА | | `. | 
ака Ф | ы І 
нге Ë. І 
2 ЖС |G H | CR | 
3 р ` | 
р | ` 
Б ΄ | 5. I 
Б 2 | E 
Е / | ЕЕ 
ΕΕ o 


А В С р E Е 

эи ааа ο 0.00000 

4:Νι(Νι-1) ᾿ -4-8.-(81-1) | 
1 1 
— —— - 0.27515 BC- = 0. 
ος 515 ποστ (чт) "0.00000 
(3.Νι-1)2 (2-N;-1) 

A = 1.27515  BF-——— — —- - 0.00000 
4-N, (Ni-1) 4-N,.(Ni-1) 


АВ-/ВС-ВЕ = 0.00000 
АВ-/ВС-ВЕ = 0.00000 cm 


rather odd novel. 


CF = 5.67267 cm 
CE = 2.83633 cm 
CD = 1.79928 cm 
AB = 3.36014 cm 
BC = 1.56086 cm 
BF = 7.23353 cm 
М: = 1.57637 
AB = 0.59234 
BC = 0.27515 
BF = 1.27515 


CF 
— = 1.00000 
CF 

= 1.57637 
ср ` 


АВ 
— = 0.59234 
СЕ 


= 0.27515 
CF ` 


BF 
— = 1.27515 
CF 


This equation is in the universal and any relatative difference can use it. 


This equation is particular. It is from these particular examples, 
perceptible examples, that one acquires what Plato called, the similie in 
multis, or the Universal, or again, the intelligible. One aims for three 
things then, the correct range for a varaible built in to the equation, 
the answer expressed only in the givens, and the equation be free from 
any particular perceptible as grammar is always applicable universally. 
Not all my examples fill that bill, but then this is my storybook, my 


S 2 


M, 


Definitions. 
1 1 dup s N Na 
CF-1-0  CE---0 CD-— —-0 FK-N5-0  DM-N5-0  EL-N5-O0 DF- -0 EF-—=0 J = 
2 2-81 2-8 2-81-1 
Ма (Ny - 1) 1 2-81-1 Ny Νο 2.N5 (N, - 1) 
JL-————--0  HL---0 AF-—;——4-0 АС 0 cG -0 H -— = 
2-N,-1 2 2/Νι - 1) 2(81-1) 2-N,-1 2-N,-1 2-N,-1 
2 
2-81-1 
1 1 N4- 
BC- FN (Ni-1) - x ы (N Ир m- 1 iu s 
- ‘(Ny - πι AB = 


| Κω, Ip | А (2-м - 1)? 2.81-1 2.81-1 | i j E 


АВ ΒΡ-0 JBC.BF-AB-O AB = 0.145833 


042896 


2 


Unit. 

Given. ; : А ; А А А ; 

N s= Given one root in a prime root series, determine the rest of the series using the straight edge 
1 method. The other method uses a compass and is shown at the end of document. 

No := 6 
2 . 


I had finally decided to write this up in Oct. of 94, and being 


punctual, here it is. 


Process Summary will use a 5t! root series for an example. 


Descriptions. 


AB: Му  AG-N4 АЕ- (дв? ло). 


BG - AG - ΑΒ 
BY := BG 
BY.EG 
H = — — 
BE 


AB = 1.29117 cm 
AG = 7.30394 cm 
AC = 1.82599 cm 
AD = 2.58233 cm 
AE = 3.65197 cm 
AF = 5.16467 cm 


1 
1 


1 


1 


(AB4.AG1) 5-AC = 0.00000 
(АВЗ-АС2)5-АР = 0.00000 


(AB2-AG?) 5-AE = 0.00000 


= 5.65685 


= 4.00000 


- 2.82843 


- 2.00000 


- 1.41421 


GZ:= BG YZ=BG а 
AGS ы 
Ap 7 1.00000 (AB1.AG*) 5 -AF = 0.00000 
BE := AE - AB EG := BG - BE Definitions. 1 
AGS 
— 5 = 1.41421 A 
AB 2 
2 ву АВ 
Аб = A E _ 
Ap = 2.00000 = 200000 AF 
‚ 13 AB 
AGS αραβ | 1-7 = 2.82843 = 
AB | АВ 
4 T AD 
AG Ç ρα P 
PU 5 - 4.00000 - 4.00000 AB 
з E = 
Аб 5 — 5 = 5.65685 АВ 
— ° = 5.65685 nic: 
ZB AB 


GZ.AG 
Ga := —— — 
EG 
Gb := GH - Hb 
Bd := BG - Ib 
AC - AB + BC 
CG := BG - BC 


GH. (GH + GZ) 

Hb:- — U 
GH + Ga 
pc АС. (СН + GZ) 
` — GH-« Ga 

Bd. BY 
BC:- — —— 

BY + Gb 

GZ.BC 
BJ:- ——— 

cG 


0 
АС = 
— ° = 1.00000 
AB 

1 
АС = 
— ° = 1.41421 
AB 
АС 2 
— 5 = 2.00000 
AB 

3 
АС = 
— 5 = 2.82843 
АВ 

4 
АС = 
— ° = 4.00000 
AB 
AG — 

5 
— ° = 5.65685 
AB 


AB = 1.29117 cm 
AG = 7.30394 cm 
AC = 1.82599 cm 
AD = 2.58233 cm 
AE = 3.65197 cm 
AF = 5.16467 cm 


1 


(AB^-AG!) 5-AC = 0.00000 


1 


(АВЗ-АС2) 5 -AD = 0.00000 


1 


(AB2.AG3) 5 -AE = 0.00000 


1 


(AB1-AG^) 5 -AF = 0.00000 


AG 


12 AB 


= 2.00000 AF 


= 2.82843 = 


= 4.00000 "AR 


- 5.65685 AB 


5.65685 


4.00000 


- 2.82843 


= 2.00000 


- 1.41421 


BJ-AG 
К := ——— KZ := GZ + GK 
AB 
YZ -GK 
FG = — AF = AG - FG 
KZ 
GK .KZ AG -KZ 
Кес ----- Me -- ---------- 
GK + Ga GK + Ga 
(BG - Ме) ВУ 
BD:= — U 
KZ – Ke 


AD := АВ + BD 


0 
AG = 
— ° = 1.00000 
AB 
АС — 
— = 1.41421 
АВ 
AG 2 
— 5 = 2.00000 
АВ 
AG = 
— 5 =2.82843 
AB 
AG = 
— ° = 4.00000 
AB 
AG = 
— 5 = 5.65685 
AB 


If any of a prime root series can be given exactly, every root of the series can be determined exactly. 


AB = 1.29117 cm 
AG = 7.30394 cm 
AC = 1.82599 cm 
AD = 2.58233 cm 
AE = 3.65197 cm 
AF = 5.16467 cm 


1 


(AB^-AG!) 5-AC = 0.00000 


1 


(AB3.AG2) 5 -AD = 0.00000 


1 


(AB2-AG3) 5-AE = 0.00000 


1 


(AB1-AG^) 5-AF - 0.00000 


- 2.00000 


- 2.82843 


= 4.00000 


— = 5.65685 


AG 


= 5.65685 


= 4.00000 


= 2.82843 


= 2.00000 


= 1.41421 


2 


alo 


= 1.00000 
AB 

1 
AG Z 
— ° = 1.41421 
AB 

2 
in 2.00000 
AB 7“ 

3 
s 2.82843 
AB 7“ 

4 
е 4.00000 
AB 7 

5 
AG = 
— ° = 5.65685 
AB 


AB = 1.29117 cm 
AG = 7.30394 cm 
AC = 1.82599 cm 
AD = 2.58233 cm 
AE = 3.65197 cm 
AF = 5.16467 cm 


1 


(АВ“-АС1)5-АС = 0.00000 


1 


(AB3-AG?) 5 -AD = 0.00000 


1 


(АВ2.АС3)5-АЕ = 0.00000 


1 


(АВ1-АС4)5-АҒ = 0.00000 


= 2.00000 AF 
= 2.82843 E 
- 4.00000 pou 
- 5.65685 AB 


= 5.65685 


4.00000 


- 2.82843 


- 2.00000 


- 1.41421 


Unit. 
АВ = 1 
Given. 
N:= 5 
042996 
Descriptions. 
АС := AB.N BG := АС – AB 
BG 
ВЕ -- ES ΕΚ = BIFO := BF AF :- BF + AB 
FK БО 2 2 
DF - АК := 4 AF + ЕК KO := Ва 
АЕ 
АЕ .КО AK.FO 
НО := О := ОН = НО ро 
АК AF 


Definitions. 
1 1 
AG-N=0 BG-(N-1-0  BE-—;- ΕΕ 
(N - 1)? J2-(n? +1) 
pee MEN АК 26 
2.(N + 1) 2 
Ja (x? - 1) J2-(N - 1) М2 +1 
2./м241 Ше 
2.N.(N- 1 N-1 
pu. V2N(N-9 κα DJ /N.Í ) |o 
(N + 1) 


(N+ 1) N2 «1 


DJ is the Geometric name, what 
is its Algebraic name? 


What is DJ? 


Given. 
ΝΙ = 128 Root := 8 


043096 ф:= 1. Root 
Descriptions. 
BG 
BG:-N, AG:-AB«BG BO: 7 
1 1 
Root Root 
AC = (apR?ot-1. Aq) AF = (AB-aGR°°t-1) 
BC - ΑΟ- АВ FG - AG AF FX — «/ AF? + AG? 
2 

AF FY.BG 
FY = — Doct AD -- BD ΑΒ 

FX FX 
DG := AG- AD рк -- ./BD.DG 
BK:=./BD?+DK2 GK :=4/DGÊ + DK? 

BK.BC GK.FG 
8 — — poe 

BG BG 


Geometric Exponential Series of the form 


= 6+2 б 
— Eoo) Root Root 
> м Rect N Root N +N 
- > and 1 ο 
To б 
Root-1 ° N Root _ N Root 


N Root 


Generalize some of the ratios found in 
010896 and 011696 for the sides of 
the right triangle. 


Definitions. 


GL = 51.575206 


GL 
— = 129 
BJ AB 
Root-6 
AG Root 
2 AB 
Š 
Root-1 
AG Root 
AB 
BD -BC 
BM := 
BG 


AG 
— = 9.598866 
FQ 


AG 
— = 674.506167 
BM 


2.179442 == = 2.179442 
.. GL “` >, 
ó 
FQ = BD.FG 
` BG 
6+2 
Оп the left is the AG) Reet 
first and last of the ЕЗ 
series, on the right AB 
is the entire series. 1 
AG Root 
AB 


2 


BJ = 0.399808 


9.598866 
17.621531 
32.349484 
59.386957 
109.02216 

200.142121 
367.419508 
674.506167 


Root-ó 


AG 
AB 


BK 
— = 153.147965 
BJ 


Root 
J = 153.147965 


Š 6+2 Š 
— АС Root AG Root 
ЕЗ ~ (AB 

6.186872 1.835793 
11.357817 3.370136 
20.850601 6.186872 
38.277387 11.357817 
70.26936 20.850601 

129 38.277387 
236.817299 70.26936 
434.747545 129 


1 

AG Root 

— = 1.835793 
AB 

1 

= 0.125 

Root 

0 я- 
Root | 


Unit. 
АВ := 1 


Given. 
М1 =2 AL:= N; 


122096 № = .2 
Descriptions. 
BL := AL-AB BS:=BL LT:= BL 
BL 
BH:- HL:- BH ВО = Ве М> 
AF:-4/AB.AL | FL:- AL-AF БВЕ:- ΑΕ- ΑΒ 
BQ.FP BF.FN 
ЕР:=_/ВЕ.ЕГ ЕМ- = 
BS BQ 
EF.FL FN.FG 
EL:= EF+FL  FG- O := 
EL EF 
GL:= FL-FG LR:=BQ JL: a 
U U ` LR-« GO 
АУ = AL-JL АЈ -= 1.681793 
Definitions. 
1 
(aL?) -AJ-0 


Alternate Method Quad Roots 


If FN:FP as BQ:BS then quad roots series can be divided off in the figure. 


The Delian Quest 1997 
John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. Not changing the height of a given triangle, or the length of the subtended side, 
Given. what happens to it's area if we halve the angle of one side? 
п:- 1.3 
а b c 
040397 
S1 =| b S2 τις ӛз =a 
Descriptions. $2 Ss 
c a b 
Is This a Trian le = (S +82 >S (в +S3 >S )(s +53 28 | s 
- _а_ 5 1, t "2, 31 1798, 2, 24773, 1. 1 


1 
Ав was learned іп school, the area of а triagle is given by —.В.Н. 


2 S; CON | 
From 04 02_97.MCD I show that, for a given side, the height is given by; | 


5ι 


NET + S> + $3 781 + 52 + Ss ЙЕЛ - 52 + 53 КЕ + 52 — Ss 
- n n n n n n n n n n n n 


H 
АМА. 2 à S1 
n 
And since B :- S, Area is defined as 
NET + S> + $3 s + S> + Ss 8 — S> + 53 8 + S> — Ss 
. n n n n n n n n n n n n 
An = фо 
2 -Аһ- 2.904738 2.904738 
Го 2.904738 1.936492 
0 2.904738 1.452369 
0 


What is the definition of acute, solely in terms of the sides of a triangle? Basically 
from this it can be argued that Euclid's definition of acute or obtuse was out of 
order. 


Acute, := ir (Sı ) + (82 J^» Sa 1,0 Acute2, - ir (Sı ) (вз ) > 8 1,0 
п п п п п п 


Acute, = Acute2g = QUT. 
0 1 
1 0 $2 
1 1 
5, 
if we halve if we halve 
Z 8182 (81, + 52 | Но 78153 (81, ар Ss | На 
На = $1 = $2 = ӛз = ----------Ар- ----------Ар- 
—— n n n 2 2 
2.904738 [2] ШЕСІ [ 4| — ———4 — ———À4 
1.936492 4.357106 5.809475 
ЖЕТІ : 2 3.872983 1.936492 
à 5 d 1.452369 2.178553 
Is This a Triangle - 1 
Since the greater angle is subtended by the greater side, halving the lesser angle 
increases the area of the triangle by the greater amount. 
n n 
S, >S | —|——————— — An > ————— — Anl E S С >= 
[ 2, 3, 2 n 2 n 2 | 


5ι 


ІН 


є Given two sides of a triangle, the height апа if the angle contained Бу the two sides is 
2 acute ог not, find the remaining side. What would happen ії you were given just the 
equation and had no idea what the equation represented? You could not possibly solve 


it so quickly. 


NET + S> + Ss PES + S> + Ss ЙЕЛ - 52 + 53 8 + S> — Ss 
_ п п п п п п п п п п п п 


н 
е 2.61 
п 
š 2 2 
Given S,, 52 and | 5] +52 > S3, find S}. 
Acute, = 


Is This a Triangle = 1 


0 
1 
1 


S4 = (S2, )^ - (Hn) 


Sx := if Acuten ,81 - $4 ,81 +54 | 
n n n n 


n 


а-2 b=3 с= 4 «Plug your values in here. 


ӛз = (н„)? + (Sx) 7 $2 


n 


5ι 


Unit. 

Given. 

N. = 5 AB = N. ο 

N5:-4 AC:- No Triangles 
040497 N3:=3 CD-- Να 


Descriptions. 


AD := /AC*-CD* BD): АВ-Ар ΒΡ2:- AB- AD 
[--2 2 Гора 2 
BC, = CD + BD, ВС» = CD + BD5 


BC, = 8.213252 BC, = 3.813461 


2 2 J 2 2 
BC» – ΝΙ + №2 -2:3№: No -N3 =0 


Definitions. D A D B 


BC-,/ (N12+N22)-(2-N1--/N22-N32) = 0.00000 in. 


BC;- / (N;2*N22)* (2-N;-./N22-N5?) = 0.00000 in. 


[|S1* S2 +53. [-51+52 + 83: |81- 52 + 83: [511 825 - 53 сро 


2:51 


51 Ξ ΑΒ 52 Ξ АС 53 = BC, 


Sy AB δω. ΑΟ 8ο. Ξ ВС» 


[|S1* 89 +53. [-51+52 + 83: |81- 52 + 83: [511 85 - 53 зоб 


2.84 


AB - 2.71667 in. 
AC - 2.95665 in. 
CD - 1.90833 in. 
BC - 1.96260 in. 


ВС» = 5.32845 in. 2.N,-./N2?-N3? = 12.27028 in? 


Given the base, one side and the height of a triangle, find both possible lengths of the 
remaining side. 


Νι = 2.71667 in. 
№ = 2.95665 in. 
Να = 1.90833 in. 
N,?*N2? = 16.12208 in? 


Unit. 

Given. 

М1 = 3.14854 AD := М1 
Νο ‘= 6.50875 ΑΟ -- Nə 
042897 


Descriptions. 


CD := <| AD? +AC? DH:=cD 


СС := AD DG- AC  GH- DH-DG CH -= /αΗ «σα 


HJ := CG DJ := DG 


(нл? + pg?) ра? 


ΤΗ:---- --- “ἡ. EF := FH DE = DH - (EF + FH) 
2.DH 

AB: DE  EG:=DG-DE LM -— CH ІК З EG 

км = іМ2-1к2 BE := AD BK:-2.BE ΕΜ: BK+KM 


Some definitions: 


J 2 2 J 2 2 
М1 + Кә —CD = O М1 + М2 -Мо-СН-0 


2 2 2 
(мо - м1?) 
-FH = O 


N1 
| 2 2 2 2 


-DE = 0 


2-М1- 


| 2 2 
М1 + №2 


3 
3 2 2 2 4 2 2 | 2 2 


AD = 2.51883 cm N; = 2.51883 cm 
АС = 5.20700 ст М, = 5.20700 cm 


СН - 2.58413 ст (2-N,2*2.N22)-2. N5../ N,?*N2? = 2.58413 ст 


ΟἩ-./(2-Νι2-2.Ν22)-2.Ν2../Νι21Ν22 = 0.00000 cm 


т ZDCA = 25.81490° 
πι«ΟΡΝ = 77.44471° 
m/CDM 


m/DCA = 3.00000 


Trisection and the Cube Roots 


042997 


Exploring trisection produced in the cube 
root figure. If one places E where they will, 
they would find the origin of the root series 
H by projecting through FG. Taking half of 
KM for BH we find that angle ABC is 1/3 of 
angle EBC. So, we can not only produce a | 
cube root series from OP but also a trisection у. l 
as well from the orign which is the same — к ск ск ске 2 
origin for the square root of the figure. ` | 


mZABC = 14.33586° 
m EBA = 28.67173° 


; т/ЕВА 
I should write up some plates concerning the | pared 2.00000 
point G or F and the different relationships RE 
they form with the finished plate. Ἢ 
т/ЕВС 
——n- = 3.00000 
т /АВС 


Unit. 
АВ = 1 
Given. 
N:= 5 
Descriptions. 
ΑΗ := N BH = АН AB ВЈ:= BH 
1 1 


AC = [AB2. AH) ? AFE (ав-Ан 2) 5 


СЕ 
СЕ:- АЕ-АС СЕ- £u AE = АС + СЕ 


AU := CE NV:- АО MW:= AU 


(For the next two equations see 042897.) 


о 


MR :- 2-А0- AU. 


(AE? + Ап?) ./ Av? 


BC.CF 
RW:- MR-MW ВС: AC- АВ FH := AH- AF CN -- — —— 
BC + FH 
BJ.CN 
NP :- BC РУ := NP- NV AN:- AC«- CN UV:= ΑΝ 


RW.UV 
UW := AM ———— -PV = 0 
UW 


2 
(до?) ¿5.AE2. AU? 4.AE.AU../ AE? + Av? 


If trisection can be placed at RUE, then PV is proportional to RW. 


m ZRUE = 44.289? 
m/WUE = 14.763? 
т/КОЕ 


mZwug 7 3.000 


2 Unit. АВ - 1 
Given. Х- 12 


Y := 20 
081921 Study 
Descriptions. 
AB x 
Ар = — DE: —— AE: DE+AD АЕ -0.8 xY = 0.65000 
2 2.Y X - 13.00000 
| " _ DE.AB Y - 20.00000 
BE:-AB-AE БО- /АЕ ВЕ DG- F EO 22. 
EO.DG GN GN AE = 0.82500 
GN := ЕН:- GN GF:- — GH:= — xç = 0.73551 
DE 2 2 
Ун = 0.27535 
1 ро? 
Ρο-- DP: — BP: рр-Ар PE = BE + BP 
2 DE 
GN.PE 
СР- то  BC-BP-CP BG:=AD-DG CH: BG+BC-GH 
AC CH CF 
CF:= BG+BC+GH АС-АВ-ВС --- Ia» x 
BC BC BC 
1 1 
3 3 
cH-(Bc?.Ac) -o сғ-(вс.ас2) -о 
Definitions. 
1 X Χ:Υ Y-x Ισ χα) хну) X ,/(¥ -X) X Y) 
Ар---0 DE-—---0 AE- -0 ВвЕ--- -0 ЕО-У ^^ 7-0  DG-————— ————— -ο αν - Ὁν U C C —-0 
2 2. Y 2. Y 2. Y 2. Y 2.Y «-4/ -(X У (X +Y) 2.Y «4A/ (Y - X) (X + Y) 
ЛУ ху X « Y) J(Y-X) X^ Y) ЛУ ху хну) 1 Y Y-x 
FH-—————— ^ —-0 GF-————— —— — о  GH-—.— ——— 0 DO--=-0 рР-----0 ВР-—^-0 
2.Y «| -(X У (X + Y) 2|2.Y -/-(X У (X « Y) 24|2.Y -/4X- Y). (ХУ), 2 2.X 2.X 
(Y - X)-(X + Y) (Y -X).(X + Y) x-v)[x-v- v? κ) 2.Y-2.X« 4 Y? - x? v -x (ку. v? - x?) 
РЕ 10 CP LLL. Rp BC- i =0) ВО ————MÀ—-0 СН o 
ш 2.x.|2.Y+/-(X-Y)-(X +Y) ах [a.v /у2-х2) 2.[2.v «| v? - x?) ах [a.v / v? - x2) 


amd μμ. 
2.x (a v / v? κ2) 


mox xeve v-x9) о genlxeveY?-x?) y жечь Y? x? κιν 
2х la v. / v? - x2) 


CF =8 ----------2 


кх x-v-4 v? -x?) Υ x, A v? - x? Xe 


082197 


In my files I have the following plate, from what book I do not recall, however, 
the figure as it was written up there was listed as a "special case," of what I do 
not recall either. But I want to write it up because it is not a special case of 
anything, it is actually a plate showing that one can treat every triangle as an 
eight circle problem, simply add the remaining two sides by recursion of the 
first. I suspect now that if someone thought this was a special case of 
something, then they did not comprehend the actual relationships, they are 
easily found by compass. 

The project would start with the equations from 062793 and 040694. So, this 
is a project I am interested in doing and have been for a long time. I might 
even find the book it came from. Might be interesting to find the equations for 
all eight circles. Maybe some day. 


page 138, special case. 
Find this book. 


08/21/97 


Eight Circles and a Forgotten Book. 


Unit. 
Given. 


Steiner Point 


082297 
Descriptions. 
Definitions. 


Steiner point solution (a) page 361 Computing in | \ ж 
Euclidean Geometry Du апа Hwang 1985 μα... 


N 2 Unit. 


Given. 
ΝΙ:- 2.66666 АВ := № 
No = 1.31473 EF := No 
091197A Ns := 1.26711 
Descriptions. 
Ni 
AD := — AB 
: Ns BD := AB - AD DJ - AD. BD АС := UA 


(AC - AD)? 


2 CH: — CJ = AC 
V (AC - AD) 2 


DC = 


DJ.CH 2 2 AB? 2 
DG := CJ CG := 4 DG -DC MN := 2. || — | -CH 


2 
Definitions. 
νι (Να - 1) Ny. /(N3- 1 Ny 
BD-—————-0 DJ-———-—————-0 ac-—=-0 
Να Να 2 
N N. _2)2 N N 
14 (Na - 2) 2 1 
рс-———_ — -0 CH-— =0 CJ-— =0 DG- 
ЖЕ 2 2 


Тһе Ellipse 


Given that the major axis is AD and the minor axis ЕЕ, 
derive the formula for the radius CG, the height BG, and 
the foci axis MN. 


AB = 2.66667 in. 
EF = 1.31473 in. 
AD = 2.10453 in. 


ла 1.26711 
AD `` 


CH = 0.65736 in. 
DG = 0.53625 in. 
MN = 2.32004 in. 


AB2 
MN-2- zs -CH? = 0.00000 in. 


MN-,/(AB-EF).(AB+EF) = 0.00000 in. 


2 2 2 
(вз -4.Na+4]-N) +4: (να - 1) 
2.N5 


CG- 


-о  MN-J(N,-N2)(N, +N2) = 0 


S 2 Unit. 
Given. The Ellipse 


517 8.14917 АВ := $1 
Given triangle ABC, and АВ as base, describe the ЕШрзе 
So := 7.23745 АС:= 52 


DLE Sq := 2.58277 BC-S 
D -- 3 3 
escriptions. 
DE AB / 2 2 
DE = AC + BC AH := 72 АС:- 72 FG := AH — AG 
Definitions. 


From any point on DE, one can find everything 
and not once think about x and y. 


Unit. 


The Perfect Heart 


Given. 


Ф 
я 
° 
ort 
ы 
e 
этч 
іч 
о 
Фф 
Ф 
а 


091197C 


лу” 
Е 


а 


Е, 


The Delian Quest 1998 
John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. 
Given. 
N := .656 
А := 4 
020298 5-0. А-1 
Descriptions. 
AF 
АЕ := 2.3754 АО:= а АВо := N ΒΡο:- ./АВо (AF - АВо) 
АВо 
СЕо- —,- АСо--2- 0Со:- АО-АСо  OEo:- (CE0)? + (oco)? 


OBs.1 
ABs.1 
ῬΏδιι 1 
се | з | Тәү У -АО (ОЕв-ОС;)-(-АЕ.ОЕз + АО -OE5 - ОСАО) 
(2-OE;) 
AS 1 _ (OE5- OCs) 
— AO. — 
OC5+1 2 OE; 
ОЕ 1 (ОЕ$5+ОС$) 
—-.AQ.-—— —— ——— 
2 ОЕ; 
1 AF .ОЕ; + 4.OC$5. AO - OC; АЕ 2 2 
κο Go δε AD; = ./ (АВ) + (ВР) 
2 ОЕ; 
Definitions. 
1.248304 I have no idea why I did this figure, it was so long ago. I don't know what I would 
do with a cord series unless one wanted to see how close one could get to PI 
AD = 0.648825 Length oF cord by starting from some particular angle or the length of some cord of a circle of some 
| 0.327541 prO SENE lenght at some commensurable angle. I wonder if I will ever get that bored? 


bisections. 
0.164163 


2 


Unit. | 

Given. A Square In A Triangle 

Мі := 2.98958 АЕ := № What is the Algebraic Мате for the square аз 

N5:- 1.86690 EG = No given in a right triangle? What is the Algebraic 

i ? 
021098 name for the ratio АЕ/АС? 
Descriptions. G 
AB: AE BJ: EG ΒΡ. BJ АЕ = 2.39167 іп. М, = 2.39167 in. 
` 9 ` 2 7 H EG = 1.49352 in. № = 1.49352 in. 
AE F ] J = i 
AD:-AB+BD  CE:- BD. — ` GE = 09199918; 
Ар | AC = 1.47228 in. 
AC:- AE- CE FG:= EG- CE | 
E D ο B A 
Ші _ 9.00000 in. АЕ. МЕ . 0.00000 
ЕГІ “NitN, ` ΤῸΝ N ` 
Definitions. 
N Nə Мі No 
AB- — = 0 BJ- — = 0 AD -| — + — |= 0 
2 2 2 
Мі No м 

CE - = АС - = 


Y 2 Unit. 
Given. Alternate Method Root Series 
№] = 1.67500 АН := N] 


Ма - 1.55441 НИ - М, М> Given а length and a unit, raise 


that length to any whole power. 


022598A 
Descriptions. Given for the third power. N 
АН .НЈ 
HJ:= HN- AH FH:= — — — FG := FH 
AH + HJ 

АЕ: AH -FH DF — АЕ КО. AD := AF- DF | AH = 1.67500 in. М, = 1.67500 in. 

АЕ + FG | HN = 2.60364 in. 
DE- DF вр- А0. РЕ дв. AD-BD п 

B ^ AD-«DE ü 2 "Ag 155441 Ne = 1.55441 
Definitions. | HJ = 0.92864 in. 
| AB = 0.44598 in. 
AH N 1 ο AH Ñ 2 ο AH N 3 ο | AF = 1.07758 in. 
AF 2 AD 2 Ав 2 AD = 0.69324 in. 
М1 (Να - 1) AH ΑΗ. _ AH |, 
HN — ΝΙ “Мә = 0 HJ - (Ny ‘No — Ni) = ο FH - ww E 0 ar? = 0.00000 AD 2 = 0.00000 ap? = 0.00000 
2 
νι (N - 1) Ny Ny (М2-1) 
FG- -0 AF-— =0 DF- = = 0 
No No No 
N 
Ny Ny (М2-1) м1 (N5 - 1) анс NC 
AD- —-0 DE- =0 BD- =0 
2 2 3 Ν2 


Unit. 
AH:- 1 Sum Divided by One Powered 
Given. 
№ := 5 НМ :- N; 
022598B Ν2-6 ΑΝ: ΝΟ Н 
Descriptions. | AH = 0.89167 in. 
HM - 1.24469 in. 
AH.HM AH? н 
НО := AN ` АО :- AH ΗΟ AF := "AO AN = 2.16687 in. 
M AB = 0.22848 in. 
HM 
AF.FG `. — = 1.39591 М, = 1.39591 
ЕН := AH - AF FG:= ЕН DF- VK AH 
AF + FG L js AN 
AD.DE | к м --- = 2.43013 М, = 2.43013 
AD:-AF-DF РЕ = рЕ Вр = те JLO ES AH 
k; Шом АВ = 
“ | ρα ~ - 0.25624 АВ = 0.25624 
AB :- AD- BD ο H FDBA 
"m πα... 0.00000 
Definitions. (NSN C 
AH [N41*N5 М1 №1 + № 
---- -0 НО----0 АО- - 0 
АВ Nə 2 Nə 
Nə М1 М1 
ΑΕ — -0 FH- - ЕС — = 
N,-N Мо? N,-N 
1 72 2 1 72 
DF - 2-9 AD - 2-0 DE - 2-0 
3 1 
№1 Nə Nə 5 Nə 
ΒΡ - 3-0 AB – 3^0 AB _{н м2] ` 
+ 


S 2 


022598C Doing the Math 


Descriptions. 


These plates sat, I never actually wrote them up, in their 
directory, but included in the Delian Quest. Because they are 
so elementary, I assumed that doing math with a geometric 
figure was known. I was a bit conflicted about this, however, 
working 12 hours a day for years on end tends to dull the 
senses. Then, I got to thinking about them again in 2007. I 
even did a couple of searches on the internet to see if anyone 
had actually developed doing the math with a simple 
geometric figure and could not find anything. Then I found 
scraps in old books found on the Internet Archive where 
certain operations were fragmented and really undeveloped. 
Then I started to realize and understand that BAM was not 
developed as a grammar If it had been, there would be no talk 
of non-Euclidean Geometry, there would only be 
embarrassment of its memory. 


One can see that it is directly derived from plate A on this 
date. BAM (Basic Analog Mathematics) has its roots in 
exponential series. 


Definitions. 


43 = 64.000 


M^N 
| ορ 5 (з-2) - 46.656 
| 3 
| RC = 0.120 in. | (s+) = 39.304 
| DC=1.658in. | 5 
| 133 
| = -13.824 | (s+) = 32.768 
| | 895 27.000 
| E 
р ‘| (2+) = 21.952 
| DE 
| | (2) - 17.576 
| | 233 
| (2) - 13.824 
і ` | (εις) Ξ 10.648 
ЕЕ | 4\3 
A | (+5) = 5.832 
% ] 343 
| a | (2) - 4.096 
| TEEF 
| on | ( 1\3 
| t απ 1+— ) = 1.728 
i | iš | 5 ) 
c — — жш 


Given line AB, divide it by the equation 


where W is a whole number. 


BC+AD v 

AB 

— = 1.50000 

AG 

AB 

— = 2.25000 

AF 

AB 

—— - 8.37500 

AE 

pe 1.50000 
AD © 

ECIAM 2.25000 
AD 7 

BUM 3.37500 
AD 7 


- 5.06250 


022698 


2 


Now ain't this just typically human. Some of the more defined plates that led to Basic 
Analog Mathematics promptly get wrote up in 0816 2015. I am on the ball! It appears I 
never even bothered to do a pdf file of these. They are, however, not fundamentally 
distinct from some previous write ups except, these are series format. So, I think I will 
forgo the write ups again! 


AX 
BC 
BA 
BD 
TAZ 
BE 
CJ CK | 
| і BG 
| | BB 
| JDG- BF 
F B DH A 
AF 
Е — = 2.060 
ys 4672 АСІ AF = 3.417 іп. DHF = 1.472 in. BGA = 0.884 in 
- i AF Е . _ | : і 
AB = 2.679 in. 23/48 AB = 2.388 іп. BF = 1.029 in. ΑΧ = 2.936 in. 
FB-0.730in. АСС BY pany ДАҚ 224 
AF = 3.408 in. AF3 | 2:886 AB ` BGA “ .BF - 0.443 in. 
AF AB | AF 241 ААХ і BGA 
AB Kas 1.272 AF2 Ν i сн DHF m . BGA ` те 2.32 
АСС -2.105 in. АВ | DHF 
CG = 2.105 in er 


ACI = 1.655 in. AF 


Unit. 
АВ = 1 


Given. 


М, := 4.27 AF:- NJ A Square Root Figure And Triseciton 


042398 In this square root figure, what is the radius of the circle with the 
Descriptions. trisected angle? What is the radius CH? 

1 

2 BF 
BF:- AF- АВ Ар -- (AB. AF) ВЕ := ua 


BD:- AD- AB DE := BE-BD ЕО:= BE 


N,+4.,./N,+1 
m/ZDHM = 115.05651° 
mZDAM = 38.35217° 


HM = CM-CH НМ-Ас-0 


1 | 
2 EO.P | 
2 2 О-РО | 
DQ := IDE +E PQ := BF М = ——— | 
ы | ч | + ° DQ | AB = 2.11667 cm 
| АЕ = 9.03817 cm 
АЕ ТІ = 
DM:-QM-DQ АЕ=АВ+ВЕ АС--- | οποια 
2 В 
| — = 
si DM смысла М CM.Db | \ дв ^ 100000 
а = ар := ———— | E 
| | АҒ Νι = 4.27000 
2 Эя | | — = 4.27000 i 
cp | ; pul 
E = fo = s= | i A = 
CD:- АР-АС Са: 2 Аа = АС + Са | | Ас _ здана. Ас - 0.80454 
ab АС АМ-СН | | 
= А АМ := АР Ас := см. | | 
ш | | -Ac = 0.00000 
! | ZDHM 
ο... Μις. R, A АМ - 3.00000 
Definitions. S 
№ | Ма 1 IN; δι +1 
1 1 1 1 
Ac | | О | | О The traditional paper trisector fits right into this figure. 


М1 +4. /N4-*1 This figure seems to be just full of surprises. 


омуна [N] +1 7 


S 2 


М, 


AF-Ni-0  BF-(N,-1) 


о AD-,/N,=0 


αι... 7 3 


RE 


AB - 2.11667 cm 

AF - 9.03817 cm 

Ac = 1.70294 cm 

AB 

АВ = 1.00000 

Νι = 4.27000 


AF 
— = 4.27000 
AB 


Ac Ac = 0.80454 
— = 0.80454 ; 
AB 


+. ігі -Ac = 0.00000 
mZDHM = 115.05651° 
mZDAM = 38.35217? 
m/DHM 


т/ПАМ 


- 3.00000 


The Delian Quest 1999 
John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


9 2 Unit. .. 
ΑΒ: 1 On Gemini Roots 


Given. 


ΝῚ -- 6.429 AD:=N, CE is to EF as CY is to CW 


072499 № = 2 


Descriptions. 


BD 
ΒΡ := AD- АВ BC - ar CW = BC CT := BC 


FV := BC AI := / AB-AD BI:- AI- AB DI:= BD - BI a E A 


EC = 8.06647 cm СУ = 6.76532 cm | 
IR:-4/BI.DI AE:-AI АС:- АВ + ВС ED := Ар + AE EF = 4.03324 cm CW = 3.38266 cm | 


CE EO | 
CE = AC- AE EF: —  ВЕ- АЕ+АВ ΕΙ:- АЕ + А! pp = 590900 — = 2.00000 | 
Nə cw "E е ғы 
W 
FI-FV 
FI - ΕΙ ΕΕ FG:= —— — EG:=EF+FG GI - FI- FG 
FV IR 
FV.GI ЕС-ІК Іа Ер 2 —2 
GM = Ia := EL = BR := \/ BI“ + IR 
FI GM Ia + DI h а 
ВІ.ВЕ а ы = 
Ва := Іа -ВІ ВН = — EH = ВЕ + ВН СІ:- AC- AI | 
a 
ІК-СЕ CI.JO 
JO -- CJ := JI :- CI- CJ 
CI + Та IR 


IR.CJ CY CE 
CY := = eJ 
JI CW EF 


o 
B Bg ю 8 
o o о N © 
чо ο τὸ ° 
© с тч ° 
On № ч 
TE E 
К с I 
N LI 
NE a alm mim 
ЕНЕ 
аа 
о 
о 
1 с) о 
б 885498 
i © 6 ὁ m 1 о 
g © 6 01000 
Е 9 x eoat +o 
Зы ο AIA ова" ο ιο 
a e ο ale пи m H wou 
TG ғ elg шошо Оо шш 
35 5 
S d 
да MEME 
ин " 
a 
ao RIZ 


o 

о З 

о 8 98 
888 в 8s 
о о о 9 З п 
вес 9 90 
они © Jt 
κ ο Ç | 
Є о имо: 


0.87186 


081199 


In this revision, I have dimmed down the names 
of those points which are not used in a section 
which greately facilitates reading of each 
chapter. 


As in the past, you can compare the Arithmetic 
results produced by both the SEetchpad and 
Mathcad. One will then have Geometric Names, 
which is the figure, Algebraic Names used in 
MathCad, and Arithmetic Names, produced by 
both. 


1 

AF 3 -AC = 0.00000 
1 

АЕ? -AD = 0.00000 
2 

AF 3 -AE = 0.00000 


1 
af? -ac = 0.00000 


1 


af?-ad = 0.00000 
2 
af3 -ae = 0.00000 


A Delian Solution 


AB = 1.00310 cm 
AC = 2.00619 cm 
AD = 2.83718 cm 
AE = 4.01238 cm 
AF = 8.02476 cm 


AB 


= 1.00000 = 1. 
AB AB = 1.00000 
A 
—— = 2.00000 ` AC = 2.00000 
AB 
A 
— = 2.82843 AD = 2.82843 
AB 
A 
—— = 4.00000 АЕ = 4.00000 
AB 
AF 
—— 2 8.00000 AF - 8.00000 
AB 
A 
— = 0.50000 ас = 0.50000 
AC 
2 0.35355 
Ap (^ ad = 0.35355 
AB 
—— = 0.25000 ае = 0.25000 
AE 
AB 
— = 0.12500  аї = 0.12500 


Unit. 

AB :- 2.59047 
Given. 

AG := 11.81347 


A Delian Solution Definitions. 


What are the minor and major axis for the ellipse that will 
give point Z for the cube root? 


081199 
AB = 2.59047 cm 
Descriptions. AC = 4.29581 cm 
BG AD = 5.53195 cm 
BG:= AG-AB  BF- a. FG:- BF АЕ: АВ + ВЕ AE = 7.12379 cm 
AG = 11.81347 cm 
| AF? + FX? FX AB - 1.00000 
FX := ВЕ Mf := NEN SLE Lf := E^ ML :- Mf - Lf AC = 1.65831 
AP AD = 2.13550 
FL := EJ Xd:-FL df:= Lf IX:- FX Ма:- Mf + df AE = 2.75000 
AG = 4.56036 
Definitions. 1 
ВС = 9.22300 BF = 4.61150 FG=4.61150 AF = 7.20197 εν ο ν᾿ 
Αα2-ΑΡ = 0.00000 
FX = 4.61150 Mf-4.27593 Lf = 2.30575 ML= 1.97018 2 Е 
АС З -AE = 0.00000 Е S ГО 
ΕΙ, = 3.60099 Ха = 3.60099 df = 2.30575 IX = 4.61150 „езе 
Md = 6.58168 h М 


BG = 9.22300 cm 
BF = 4.61150 cm 
FG = 4.61150 cm 
AF = 7.20197 cm 


FX = 4.61150 cm 
Mf = 4.27593 cm 
Lf = 2.30575 cm 

ML = 1.97018 cm 
FL = 3.60098 cm 
Xd = 3.60098 cm 


df = 2.30575 cm 
XI = 4.61150 cm 
Md = 6.58168 cm 


2 


Descriptions. 
2 2 MX.IX FL.ML 
MX:-4 Xd + Md SX -- = 
IX - ML ML FX 
QX := SX ge READ х= В Qg:- QX - X 
- 73 g:- g g:- Xd g:- g 
Χρ. Fg.GK 
Kg- XE QE оқ. ται τει  GJ- BG Gr.- FË 
Fg FX 
IJ. GJ IX.GT 
JT := GJ + GT IJ := BF FP := P: 
JT JT 
Definitions. 
МХ = 7.50237 SX = 13.09845 Lg = 1.07793 QX - 6.54922 
Fg - 2.52306 Xg = 5.25659 Qg - 1.29263 
Kg = 2.69310 GK = 9.82766 GJ = 9.22300 СТ = 5.37693 
JT = 14.59993 1J-4.61150 ЕР = 2.91315 OP = 1.69835 


МХ = 7.50237 ст 
SX = 13.09844 ст 
Lg = 1.07793 cm 
ОХ = 6.54922 ст 
Fg = 2.52306 ст 
Xg = 5.25659 ст 
Qg = 1.29263 cm 
Kg = 2.69310 ст 
СК = 9.82765 ст 
GJ = 9.22300 cm 


СТ = 5.37693 ст 
JT = 14.59993 сш 
IJ = 4.61150 ст 
ЕР = 2.91316 ст 
ОР = 1.69834 ст 


Descriptions. 
Р . KP.Oi 
KP := Fg + Kg + ЕР Pi := Lf Oi:= OP+Pi hi:= OP 
2 2 KP. fh 
Я = FP+FL fh:= hi-fi KO := 4 KP + OP hk := KO 
OP fh 2 2 

Nf :- Mf fk := KO Nk := 4 Nf — fk Nh := hk + МЕ 

KO Oi 
Oh := NO :- Oh - Nh KN :- KO- NO 

OP 

Definitions. 
KP-8.12931  Pi- 2.30575 Oi = 4.00410 hi = 19.16603 


fi = 6.51414 fh = 12.65189 КО = 8.30482 hk = 12.38451 
Nf = 4.27593 fk = 2.58733 МЕ = 3.40431 Nh = 15.78882 


Oh = 19.57983 ΝΟ = 3.79100 KN = 4.51382 


KP = 8.12931 cm 
Pi = 2.30575 cm 
Oi = 4.00409 cm 
hi = 19.16603 cm 
fi = 6.51414 cm 
fh = 12.65189 cm 
KO = 8.30482 cm 
hk = 12.38451 cm 
Nf = 4.27593 cm 
fk = 2.58732 cm 


Nk = 3.40431 cm 
Nh = 15.78882 cm 
Oh = 19.57982 cm 
NO = 3.79100 cm 
KN = 4.51382 cm 


Descriptions. 

OP .KN KP.KN 
N1 := ΚΙ := ЕК := KP-FP  Fl:- ЕК – КІ 

KO KO 
2 2 NX.IX Е1. ХУ 
МХ := 4} (FX + МІ) + Fl XY := Fm := Km := FK- Fm 
IX — NI NX 
КІ. ЕХ NX.Fo ЕХ то 

Fo := ——— o := mo := Fm - Fo Ym = ———— 

ЕХ + Nl ΕΙ Εο 


3 Z Π,.ΙΧ IS? — sx? + 1x? 
ΕΙ:- 2.8Ε IL:=./FL7+FI* IS ше 
IX ΜΙ 2.IS 


Definitions. 


ΝΙ = 0.92308 ΚΙ = 4.41843 ЕК = 5.21616 ЕІ = 0.79773 
NX = 5.59178 XY = 6.99120 Fm = 0.99738 Km = 4.21878 


Fo = 0.66468 Xo = 4.65916 mo = 0.33269 Ym = 2.30819 


FI = 9.22300 IL = 9.90105 IS = 17.28632 In = 4.29569 


МІ = 0.92308 cm 

KI = 4.41842 cm 

FK = 5.21615 cm 
ЕІ = 0.79773 cm 

NX = 5.59178 cm mo = 0.33269 cm 
XY = 6.99120 cm Ym = 2.30819 cm 
Fm = 0.99738 cm FI = 9.22300 cm 
Km = 4.21878 cm IL = 9.90105 cm 
Fo = 0.66468 cm_ IS = 17.28631 cm 
Хо = 4.65916 cm In = 4.29569 cm 


Descriptions. 
Xn.OX KT. Ym 
Xn- 4/1х2 m? ово 5595 ұт. /ск2,от2 кү. ET Ym 
IS - In GT 
GK -Qg GK Xd 
KQ := RY := KY - K R Ха - FL dp :- 
Q GT 0-0 р KT 
Xd 
ра=ОК  44- ар-ра Хр- KT Ор = ОХ-Хр Rq:= Ор 


Re. Rq 


ег := dq Re: КУ Rr-Re?- er? Rs: Rr 


RY is the radius of the Minor Axis. 


Rs is the radius of the Major Axis. Xn - 1.67719 cm 


w QR = 0.84556 cm 
Definitions, KT = 11.20242 cm ^| 
KY = 4.80893 cm Xp = 1.72840 cm 
Xn = 1.67719 QR = 0.84556 KT = 11.20242 KY = 4.80894 KQ = 2.36260 cm Qp = 4.82082 cm 


KQ = 2.36260 


pq = 0.84556 
Rq = 4.82082 


Rs = 6.77659 


RY = 3.29189 Xd = 3.60099 dp = 3.15907 


dq = 2.31352 Xp = 1.72840 Ор = 4.82082 
er = 2.31352 Re = 3.29189 Rr = 2.34183 


RY = 3.29189 cm 
Xd = 3.60098 cm 
dp = 3.15907 cm 
pq = 0.84556 cm 
dq = 2.31352 cm 


Rq = 4.82082 cm 
er = 2.31352 cm 
Re = 3.29189 cm 
Rr = 2.34183 cm 
Rs = 6.77659 cm 
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The first two equations should have been learnt 
by prior explorations. And they will be repeated 
demonstrated in following demonstrations. 
Therefore, here we can, like other equations, 
simply recall them for the figure. 


Descriptions. 
> Ж 
2 3 2)3 
АС := (AB AG) AE := (AB-AG ) BC :- AC - AB ВЕ := AE- AB 
BC.CE 
CE := BE - BC EG := BG - BE СО := — —— BU :- BC + CU 
BC + EG N 
GK.UZ 4 
GU :- BG - BU UZ := ./ BU. GU UW := GT Gg := GK - Kg | 
KT -tu Μα ο 
tu:= QR gt := ск Gt - Gg + gt GW := GU + UW he | 


Is the segment Zv equal to the 
perpendicular for the ellipse? 


Definitions. 
AC = 4.29581 cm 


AE = 7.12379 cm 
BC = 1.70534 cm 


BE = 4.53332 cm 
CE = 2.82798 EG = 4.68968 CU = 0.75413 BU = 2.45947 СЕ = 2.82798 cm UW = 7.45457 cm 


AC = 4.29581 AE = 7.12379 BC = 1.70534 BE = 4.53332 


GU = 6.76353 02-4.07856 UW = 7.45457  Gg- 7.13456 BOs ώμο = ачен 
CU = 0.75413 ст  tu- 0.84556 cm 
tu = 0.84556 gt-0.96384  Gt- 8.09839 GW = 14.21811 BU = 2.45947 cm gt = 0.96384 cm 


GU = 6.76353 cm Gt = 8.09839 cm 
UZ = 4.07856 cm GW = 14.21811 cm 


Descriptions. 

GT -Wt GT -Kt 
Wt := GW-Gt tv := Kt := GK α Rt:= 

KT KT 
Rv := tv — Rt be := 2-Rs Rc := Rs cv := Вс + Rv 
KT -UZ GK tv 
Yw := 2. RY WZ := ү := Zv := |WZ — Wv 
GT GT 

Definitions. 
Wt = 6.11971 tv = 2.93734 Kt = 1.72926 Rt = 0.83001 


Rv = 2.10733 be = 13.55318 
Yw = 6.58377 WZ = 8.49737 


Given. 
М1 = Ум Nə = be N3 = CV 
Definitions. 
Ny 
нз [Na - Мз): NS Zv = 0.00000 
N 


Вс = 6.77659 ον = 8.88391 
Wv = 5.36870 Zv = 3.12867 


NA := bc 


Wt = 6.11971 cm 
tv = 2.93734 cm 
Kt = 1.72926 cm 
Rt = 0.83001 cm 
Rv = 2.10733 cm 
bc = 13.55317 cm 
Rc = 6.77659 cm 
cv = 8.88391 cm 
Yw = 6.58377 cm 
WZ = 8.49737 cm 


1 
[Ng T N4- N3) A is from 09/11/97 The Ellipse for the segment Zv (BG), units divided out. 


2 


Wv = 5.36870 cm 
Zv = 3.12867 cm 


— 
= 


2 


As one can see, the figure covers the 
complete range of cubes and the full range 
of intersection of the ellipse with the major 
circle. 


Unit = 1.00000 
XY = 0.50076 
X = 10.01523 
Y = 20.00000 


AB = 1.54284 cm 
AC = 2.39035 cm 
AD = 3.70342 cm 
AE = 5.73777 cm 


1 
(AB7eAE)3 АС = 0.00000 


1 
(ABeAE?)3 AD = 0.00000 


AB = 1.00000 
AC = 1.54932 
AD = 2.40039 
AE = 3.71897 


AE: AC = 0.00000 


АЕз AD = 0.00000 


Unit = 1.00000 
XY = 0.18220 
X = 3.64391 

Y = 20.00000 


AB = 2.24895 cm 
AC = 4.02907 cm 
AD = 7.21822 cm 
AE = 12.93169 cm 


1 
(АВ АЕ)3 АС = 0.00000 


1 
(ABeAE2)3 AD = 0.00000 
AB = 1.00000 
AC = 1.79154 
AD = 3.20960 


AE = 5.75011 
1 

AES АС = 0.00000 
2 

AEs ΑΡ = 0.00000 


2 Unit. 
Given. Promptly writing this up in 0816 2015 
М1 := 5.05354 АС := № 


081899 Ма 27299917 AMEN Exponential series by changing the unit, in other words, the 
№ = 5.71500 FN := Ns same way as done inside a circle only this circle is getting 
Descriptions. smaller. 
FN.AC CF ЕМ (АС + EF) 
CF := AF ΑΟ CG := EF:= — EH:- — ——— 
AF 2 AF 
kw .- EF FN ск CF- KN gc- ECOG Вр. BC.CF 
{= = _ := = + 
ЕН FN Οσα N M K J 
αλ наны ы αν, IS Eee * 
AD := АС JK BD := ВС + ЈК | | | | | 
Definitions. | Б | | 
| Н | | 
2 | | | | 
АЕ ВЕ ВЕ АЕ | | | ға 
сЕ-(82-8|-0 |= -——- == | | | d G 
ΑΟ) BC BC AC | | | E 
Nə 2 2.N5 F E D C B 
2 
Νο (Мо - ΝΑ) N (Na - ΝΑ) Ny 
KN – =O JK - = BC- = 
N42 2.N..N N,-N 
2 1 72 1 72 
BF := AD - = BD - - 


What is the name of the Ellipse which gives us the cube roots of any number? 


081999 
What about the Names? 


Geometry, Algebra and Arithmetic are each and all 
binary grammars. All we do when writing up a figure is 
pair the name for any particular thing or the parts of a 
thing in terms of each of the convention of names 
provided by these three systems of grammar to each 
other. Each of these names are a binary expression, 
but they each use the convention of names given by a 
particular grammar. Traditionally, people have 
approached the topic in terms of precision, which is 
not right. The distinction is between the perceptible 
and the intelligible provided by each system of 
grammar which is expressible by our ability in that 
grammar system. Grammar cannot, in any wise, 
change the facts, nor can our ability with a grammar. 
Stupid people speak of proof as if proof determines the 
reality, the facts, which is wholly bizzar. All we are 
doing when pairing names is exercising our ability to 
do so. Proofing is only our ability to follow the 
intelligible using perceptible systems of grammar. 

So, by writing up complex figures one not only pushes 
their limits, but also learn how to fall back and go on 


naming in all three conventions. We go from universal N: = 9.00000 
expressions to expressions particular to where we are A = 0.00000 
naming. B = 1.00000 

. . C = 3.00000 
It is quite natural to become wholly frustrated when D = 5.00000 


on reaches their own particular limits and the limits of 


even the computer that they may be using. Ni -C = 0.00000 


S 2 Unit. 


АВ := 1 
Given. 
М1 = 9 
Descriptions. 
BN, 
BN, = Ny — AB BD = 2 
DO := BD AD := ΒΡ + AB 
АС := 4 AD? - po? 
Definitions. 
N; -1 
BNi-(N,;-1]-O BD- 2 0 
М1 — 1 М1 +1 
DO - Ξ0 AD - - 0 


AC- [Му = 0 


Descriptions. 


AD 2 2 Da 
Dd := 72 Da := AD + DO се := — 


Definitions. 


Ν: = 9.00000 
A = 0.00000 
B = 1.00000 
C = 3.00000 
D = 5.00000 
ψΝι-ς = 0.00000 


AC is the square root of Мү 


BD 
de := ce- — 
2 
2 
= 0 
4 


Мі = 9.00000 


Dd = 2.50000 


Da = 6.40312 


ce = 3.20156 


de = 1.20156 


N,+1 
-Dd = 0.00000 
4/ М12-1 
——pa = 0.00000 
/2 
(/2-(М12%1) 
——-v e = 0.00000 
4 
(42-(N,2*1)-Ni)*1 
—— Ae = 0.00000 


Descriptions. 


DF:-BN, Fd:= ү Dd?+DF? 
Df:=DO+de  df-4Dd?^.Df? Ff:- DF- Df 


_ агро 
id М, = 9.00000 
Definitions. DF = 8.00000 
(17-912 - 30-м: +17 Fd = 8.38153 
DF-(Ni-1]-O0 Εᾱ------------᾽---ο 
4 
Df = 5.20156 
ма + /2-(wy?+1)-1 
pr-———o df = 5.77116 
Ff = 2.79844 
[а-м2 [2 m1) (n, -1)42 
df - —— o 
1/8 Ог = 8.24911 
2 
Ff- —____Y_~—__“__-0 
4 
ЛЕЛЕР ЕЕ [2 (n,2 μμ +1) +2 
ов ——— Yo 


2 
ЖЕН /2.(w, «1)-8| 


Νι-1 = 8.00000 


J(17-N;2-30-N,)*17 


4 


-Fd - 0.00000 


(2-N,2+,/2-(Ni2+1)-(N1-1)+2 
(Ni+./2-(N12+1))-1 
4 
3-N,-,/2-(Ni2+1)-3 


4 
}2-(%-1). 


[8 -df - 0.00000 


-Df - 0.00000 


-Ff - 0.00000 


(2.М12- /2.(№12+1) )+М1-_/2-(№,2+1)+2 


2.(3-Νι-./2-(Νι211)-3) 


-Og = 0.00000 


N, = 9.00000 
Descriptions. OI 
— = 4.12456 
Og DF.FO AB 
OI:- — FO = DO Еһ- Fh 
2 Fd — = 3.81792 
AB 
2 2 2 2 gh 
Oh := ү ЕО Επ рһ:=-/Ор -Oh Ant 8.16237 
FO 
u Oh ΟΙ — = 4.00000 
IJ := AB 
gh 
= = 1.19310 
Definitions. AB ` 
IJ 
ΜΝ 2:(Ν1- 1)? — = 0.60289 
/17-N,“-30-.N,+17 
2 
(2-3) 
Oh - -0 


2 Definitions (Arithmetic). 
2. | 17.NiQ  —30.N, + 17 
OI =4.124556 FO-4 


2.(N1-1 ЕР [2 (n? 1) N НЕР; 1) 2 Fh = 3.81792 Oh = 1.1931 
VAN а ану SELON MIN а ο. ο 


OI - 5 - 0 
gh - 
ЕЕК ЕЕК -- SS eee τς 


At this point of complexity, I have to set the definitions aside and just compare the arithmetic. I really do not have all the time there is. This is the major reason I set this 
write-up aside for a later date, one which is after mine. As we find in the name of Shadows (Babylon 5,) a definition could become over 10,000 symbols long. 


_ рої |, Dd Oj 


ої: = Ik — DO +} 
J' а J^ Df +0 
НК := Pa Di: DO -Oj ΗΝ. := Hk -Dj 
© Df 1. i а j 
HI: —— НУ-НІ-М Im: — — —— 
Df DF + HN, 
Df-HN, 
nN; = — 
Dd 


Definitions (Arithmetic). 
О] = 3.717475 Ij = 1.786711 


ІК = 5.786711 Hk = 2.781237 
Dj - 0.282525 HN, - 2.498713 


HI - 6.420382 HJ - 7.023271 
Im - 0.952007 nN, = 5.198884 


Νι = 9.00000 


AB = 1.25400 cm 


О] 
— = 3.71748 
AB 


E 5.78671 
B == . 

Dj 

— = 0.28252 

AB 

= 6.42038 

AB ` 


ml 
— = 0.95201 
AB 


у 1.78671 
B E . 


Hk 
— = 2.78124 
AB 


HN; 
— = 2.49871 
AB 


— 7.02327 
AB ^ 


алы ӨТТ 
AB `` 


082999A 


The first section of this is simply demonstrating 
that cube roots are producable as a ratio between BE 
and BO. In fact, using whole numbers, and a lot of 
time, one can actually construct an Arithmetic 
dictionary of such ratios. 


Then sometime I am want to I show that AW passes 
through R, Y, S, V, S and T. 


UV originates at A. 
and; 
The cord ST is equal to CE. 


The circle RX pass through R, Y, O, P and V. 


Unit. 
BG := 1 
Given. 
М1 = 2 
Descriptions. N5:- 5 
BG N, BF 
BF := ES BO := N GO :- BG - BO ΟΝ := «/ BO. GO 
2 
FO.FN 
ΕΝ := BF FO := BF- BO FP:- ———— ӘК - BG BH - BG 
FN + OR 
ce BO. BH Е GO.GK 
` BH-«OR ` GK+OR CE: BG-(BC-GE) 
Bc? AG 
BE:- ВС + СЕ AB:= —— AG :- АВ + BG — = 8 
CE - BC AB 
Definitions. 
1 Ny 2.N5- Мі 
BF-—-0 BO- ——-0 GO- ——— = 0 
2 2.N 2.N 
2 2 
OR - =O FN-—=0 FO - = 
2 Nə 2 2 Nə 
№ - М1 
FP- = 7? ακ-ι-ο BH-1-0 
М1 
ΒΟ - = 0 


GE 


(Ny -2.N2)- [а-нун -Νι -2-N2) 


ΕΕ = = 
2:Νο + [2.№М1 Мо - М1 N,7-2.N,.N5 - 4.N5? 


CE = = 0 ВЕ — - 
2.N-N5- N^ (N,-2.N 
σαι οσα ( Мей 2) 

AG - Ξ0 


2 2 2 
мі -N,-/2.N,-N5- N4^-2.N5..|2.N,-No9 - NJ 


Ας - АВ + BC 
AE = АВ + BE 


I find it very strange that so called mathematicians claim that one 
cannot abstract cube roots in geomety when every grammar is a binary 
expression and, since cube roots is simply a two dimensional ratio. I 
grant that the process to most is complicated, however, complicated and 
impossible are not the same concept. 


I have, by no means, finished the write-up of this figure as I want to 
find the equations to the remaining structures pointed out in the 
opening graphic, however, I am still in the early stages of this revision 
and may come back to it at some later date. 


2 
М1 
ο. |2-N4-N5- N4 Қ |2-N4-N5- ΝΑ -н\) 
N Jan Na- N47 
1/2 N1 N2-N1 
AC- 


О 
2-м. |2.N.-N5 -NQ4^- NQ- |2.N.-N5- N^- NQ? 
'N5../2.Ng-.N5-NU'- NL/2.N,-N5-N,'- NJ 


мі (Ni - 2-N5) 
AE -—— ~~~ ο ————— -o 


2 2 2 
мі -N,-/2.N,-N5- N47-2.N5..|2.N4-No5 ΝΙ 


Q 2 Comming Through the Front Door. 


Unit. By = 1 One can prove the Solution to Cube Roots with this figure in a manner suggested as far back as the early Greeks, 
start with it the figure as proven, and work backward. 


Given. у: - 20 


x:= 7 
0830994 
Descriptions. 
x Fx.By 
Bx:- By.— BE := 2. By Ех := ./ Bx (ВЕ - Bx) JT:- By GW:= — 
y (Fx + BE) 
FX.Fx 
Хх:= СМ  xy:- By- Вх ЕХ:- Ех- Хх МХ- AB := МХ - Bx 
xy 
Вх-ВЕ Ех-ВЕ 
BC:- ——— Ex:= BE-Bx DE:= —— АЕ = АВ+ВЕ АС:= ВС+АВ 
Fx + BE Fx + ВЕ 
1 1 x = 7.00000 
3 3 y = 20.00000 


AD:-AE-DE [AB2.AE) -Ac-o [AB.AE2) -Ар-0 


АЕ (х-2:у) |x 2 2 y- x7] P 
BB EE TE 


Descriptions. 


AB = 1.04618 cm 
AC = 2.27150 cm 
AD = 4.93198 cm 


AE - 10.70851 cm 
1 

(AB2-AE) 3 -AC = 0.00000 
1 

(AB-AE?) 3 -AD = 0.00000 


vx*(2y-3) ы зто1-0 


By-1-0 Εκ---ο BE-2-0 Fx- 
у 


у. 
Vx (2y-x Ἢ || που πα) Ἢ _(у-х) _ 
MER αγ x τ 2-у+-/х.(2-у—-х) 29 = τ 
рх УЛ 2жу-к κ 4 2.x-y = ux x3) (x?-y/2-2-y-x*-2-x-y) об AB- ος payee = O BC- 2-х a 
ess ας) укуй ασ ev ον - x?) ΠΝ 2-x-y - x?) (y - x) ΥΕ 
— (2-y - x) 0 DEC 2.(2:y - х) 26 АЕ - ГИНИ μπες) =" АС- Қ ТЕК бус! AD- (к-2-у)-(ж+/2-х.у-х2) fag - 0 
y 2-у+\/-к-(х-2-у) "CENE cce TEN cesa NR (aya mayon (а-у 


Q 2 Comming Through the Front Door. 


Unit. Ву - 1 


Given. у: - 20 


x:= 10 
083099B 
Descriptions. 
x Fx.By 
Bx:- Ву. —  BE:-2.By Ех := /Вх (ВЕ - Bx) JT:- By GW:= ———F 
y (BE - Fx) 


FX.Fx 
Xx: СМ αν: By- Bx FX: Fx-Xx МХ- АВ := Bx - MX 
xy 
Bx.BE Ex.BE 
BC: — ——- | Ex:- BE- Bx DE:- ———- АЕ: BE-AB АС: BC- AB 
BE - Fx BE - Fx 


= 


1 
AD := DE - AE (дв? ак)” -АС=0 (Ав.АЕ2) -AD-0 


AB | 2) equations are identical. 
X X42 x y-x 


2 
АЕ _ x-2-y bx - 2-3. 2:xxy-x ) -ü One can see that the final 


Descriptions. 
x x.(2.y - x) 
Ву- 1-0 Bx-—-0 ВЕ-2-0 Fx =o JT-1-0 
y y 
4/ж.(2-у- (2-у- E 
Gg. EU Y... xa У o xy- 3 х -0 
2 у- ух (2-у-х) 2 у- хх (2-у-х) y 


вх Y 2 xy x 4x -2x4y | мұ Мау 99 (у [my n n? 2] lee TRÀ 
la.y- Ja y- x (ay Гау кб) n - жо " 


-0 AB – 


y a-y 2 y κ σσ 
CENE EN" Ex 1233-9 0 DE- 2-(2:y - x) E "ON MUR Te 


2.y -A| -x.(x - 2- y) y 2.y- x: (2-y - x) EMEN reme ТЕ i 


Q| = 
Q| = 


AD:-DE-AE [AB2.AE) -Αο-ο (Ав-АЕ2) -Ар-0 


Е ЕСЕК "rm 
(2у-/ажу-«2)4ж-у) 


ХҮ - 0.50000 
X = 10.00000 
Y = 20.00000 


AB = 1.55941 cm 
AC = 2.70097 cm 
AD = 4.67823 cm 


AE = 8.10292 cm 
1 


(AB2.AE) 3 -AC = 0.00000 
1 


(AB.AE2) ? -AD = 0.00000 
By = 4.83117 cm 


= 0 


100299 


Enough here to keep one busy for a while. 


The Circle and Segment, which if one can see 
it is fundamental to Jacob's Ladder which I 
use for BAM and BAG. They represent 
induction and deduction, arithmetic and 
geometric processing. This is why so many of 
my plates use it. 


Again we see that trisection is directly related 
to square roots. However, there is just a lot of 
beauty seeing all of the interactions in the 
figure. 


AB - 5.42961 cm 
AC = 9.87931 cm 
AD = 17.97565 cm 
AB-AD-AC - 0.00000 cm 
mZDJB = 90.00000° 
m ZKJL = 30.00000° 
m^/DJB 
m ZKJL 
m/JBH = 68.31951° 
m/JBE = 22.77317° 
m ZEBG = 22.77317° 
m/GBH = 22.77317° 
m/JBH 
πι ΒΕ 
mZJDH = 21.68049° 
m/JDF = 7.22683° 
т ZFDG = 7.22683? 
m/GDH = 7.22683° 
m/JDH 
m/JDF 


= 3.00000 


= 3.00000 


= 3.00000 


[[Animate Point 


100499 Parcing project 


m ZKGB = 66.41899° 
m ZKGI = 22.13966° 
m/KGB 
m/KGI 
mZLMN = 60.00000 ° 
m/MNL = 60.00000 ° 
mZNLM = 60.00000 ° 


= 3.00000 


m/PC1 = 66.41899° 
mZPCQ = 22.13966° 
m/PC1 


——— = 3.00000 
т/РСО 


mZPH1 = 23.58101° 
mZPHL = 7.86034? 


mZPH1 


—— — = 3.00000 
mZPHL 


Area ОСЕ = 50.70109 cm? 
Area ОСВ = 50.70109 cm? 


mZRST = 57.11732° 


100799 


2 


inicie EE S 
ο 


X 1/10 
X 2/10 
X 3/10 
X 4/10 
X 5/10 
X 6/10 
X 7/10 
X 8/10 
X 9/10 


р 


9/10 
8/10 


7/10 | а 

/ | Linear Multiplication and Division, 
6/10 14 Dual Vanishing Point Method 
5/10 } Б Unit and Universe of Discourse. 


The Delian Quest 2000 


John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


2 Unit. 
АС = 1 
Given. 
М1 = 4 
070200 N5:- 5 бо= 1. N5 
Descriptions: In process. POR something or other. 
AC ΒΡ ὃ 
ΑΒ := — ВС :- АС – AB Вр := ./ AB. BC ВЕ; := —— 2 2 
Ny Š No CE 5 := (ΒΕ 5) +BC 
D 
CG;:- AD := ү AB + BD АС; := ------ EG;:- CG; - CE5 EH;:- — —— / 
СЕ СЕ; СЕ; < 
ВС ЕН; 5 5 d 
GH;:- — БЕ ВН; := ВЕ; + ЕН; DH; := BD - вн; DG; = 4 (GH3)^ + (DHs) 
б 
AB -BE5 СЕҙ-АС 
ВК. := CK;:- BC + ВК; CJg:= ——— EJ5:- СО5- СЕ 
BD CK; 
Definitions. 
б 
АС; = = ро = = 
— [2 2 2 ——— 
0.114708 6 +М1. №2 -N3 0.39736 
0.225018 eee 0.292306 Г 039736] 
0.327327 жоо. 0.188982 0.292306 
0.419314 2 0 0.090784 0.188982 
0.5 Μαν η 0 0.090784 
0.419314 ' 
0.5 - 
(на? =): 1-1 
EG; = те Се = 
0.204614 = = 0.974355 Р пня 
0.151186 2238118 0.944911 M сс 
прово 0.204614 ETUI 0.974355 
і 0.151186 ЕЕ 0.944911 
0.081706 — 0.907841 
0 0.866025 


D 
BE I ГР | момунмун 7 <. 
0.086603 ( 1 1) 2 0.188746 2731 | 2731 2 | Z 
0.173205 0.086603 0.135837 0.188746 
0.259808 0.173205 0.088192 0.135837 
034641 | 0.259808 Г 0043481 | 0.088192 
0.433013 0.34641 0 0.043481 
0.433013 РА 0 
= 1 
AD=0.5 |1 gg 
N1 
η Мо Мі - Мод AG; | Š = 
0.943729 EET 
0.905577 MUI 4.358899 ШЕТІ 
0.881917 0.905577 2.222049 .222049 
0.869616 0.881917 1.527525 | 5527525] 
0.866025 0.869616 1.192424 1.192424 
0.866025 1 1 
N42.N N5.N 
σας 2 2 2 "1 | ους | 2 Мі 
p if N7-87, — —,,0|-if|EJs, —-.O|- ШЕ. ,0| = 
ЕС; м,2-5 EJ5 Ма -ὃ 
85607 4.166667 | bes S 
4.761905 2761905 6.666667 6.666667 
6.25 6.25 10 10 
11.111111 TEM 20 20 
7.800463:1015 d 0 0 


Unit. Alternate Method Quad Roots 
Given. 
Мі: - 1.79201 AB:- Ni 

070900 Nə = 10.41743 AG := Nə 


Descriptions. 


AD :- 4 AB. AG 
BD := AD - AB BG := AG - AB 


AB = 2.27795 cm 
AC = 3.53711 cm 
AD = 5.49228 cm 
AF = 8.52821 cm 


DG := BG — BD DM := 4 BD ра 


AJ:- AD ΑΚ: Ар BM- | BD?. pM? 


GM := +/ рс? ДЕ DM? AF := ona AG = 13.24228 cm 
BM AB = 1.00000 
BM .АК AC = 1.55276 
AC := "ам АП - 2.41107 
АҒ = 3.74382 
AG = 5.81325 
2 
Definitions. AG 4 -AF = 0.00000 
2 
1 i АС 4 -AD = 0.00000 


(АВ.АСЗ) 4 АҒ-0 [AB3.AG) -АС-0 ο τν 
ο 


AG ^-AB = 0.00000 


Unit. 
Given. 
N4 := 3.73926 AB :- Νι Quad Roots via Tangent Circles. 
N^ := 11.78259 АЕ = Nə 
Descriptions. 
000720a 


BF 
ΑΡ := /AB.AF ВЕ:- ΑΕ ΑΒ Bd := a BD := AD - AB 


Wwe 2 Bd.BF 
Dd := Bd - BD ОН := -/ Bd + Dd HL - 


DH 
Dd.DL Bd.Dk 
DL:- HL- DH Dk := Bk := Bd - (Dd + Dk) Lk := 
DH Dd 
ві BF Ва BF 
JN := GK = — — Ny FN := JN - Bd BK := GK - Bd 
BD (Bd + Dd) 
BF.FN AF Ak 
Ak := Bk + AB АЕ — —— = = 
FN - BK FN Lk 
Dd. Bd 
DF := Bd + Dd DM:-4/BD.DF cd:- —— dk := Bd - Bk 
Bd + DM 
Lk.cd ce.FN се-ВК 
ce := = ————b— qMco0+ax-2 Ba:= — АЕ := ΑΕ — 2.Fb 
dk Bd + са Bd - cd 


АС := АВ + 2. Ba 


i.e., A, K, L and N are colinear. 


Definitions. 


1 


він 


[AB3.AF) τν (АВ-АЕЗ) -АЕ-0 etc., etc. 


Unit. 


Quad Roots by equal angles. 
Given. 


N} := 2.07320 AB:= Ny 


OOO720b N5:- 10.53987  AF:- N3 
Descriptions. 

M 
AD := \/ AB -AF BF = AF — АВ 


AM :- AD DF - AF - AD NS 
BD: AD-AB DG - /DF.BD ά N 
BD.AD 
BG := 4 DG? +BD? АС- <N 
й A P dli 
Definitions. B A н 
АВ = 2.10430 cm 
АС = 3.15978 cm 
AD = 4.74466 cm 
AF = 10.69797 cm 
1 
(AB?-AF) ^-AC = 0.00006 


кін 


AC-(aB?.Ar) =O 


Unit. 
АВ = 1 


Given. Alternate Method Quad Roots 
М-5 AG:=N 


000801a 
Descriptions. 
BG 
BG := AG- AB ВЕ -- E АО := /АВ-АС 


АЕ = AB + BE DE := AE- AD NY - DE 


BD := AD - AB DG := BG- BD EQ := BE 


DN:-ABD.DG Νο: РЕ? (DN + EQ)? 
QR:- AE OQ: BG Νο- /002-мо3 


NO.2.QR NP? 
РО: ———— — NP := NQ - PQ MN:- | — 
OQ 2 
BN-4BD^?.pN?  cGN- | DG? + DN? 
BG.GM 
GM- GN-MN FG= — .—— ΑΕ: AG- FG 


GN 


Definitions. 


Ale 


[AB.AG3) -Ағ-0 


Unit. Alternate Method Quad Roots 
АВ = 1 
Given. 
М-5 AG:=N 
080100B 
Descriptions. 


BG 
BG := AG - AB BE : E AD := AB. AG 


BD := AD - AB DG: 


BG-BD ЕО-ВЕ 
DN:-4/BD.DG | вк || вр? + DN2 

GN := ./DG*+DN2 . DE. BE-BD 

NQ := (ОМ + EQ)? + DE? AN := 4 AD? + py? 


АЕ = АВ-ВЕ AQ: |AE?.EQ? 


NQ? + AN? - AQ? 


KN := KM:- KN ΜΝ. | KN? - KM? 
2.NQ 
BG-GM 
GM: GN-MN | ово AF := AG- GF 


Definitions. 


1 


(АВ.АСЗ) 4 АҒ-0 


In Trisection What Is AB? 


Given. 
АС := .884 In the trisection figure given and given 
AE :- 3.521 AC as the Unit what is AB? 

080200 

Descriptions. 


AE 


Ар--- ЕР-АЕ DE=AD DP- J EP? - pe? 


FP: EP CE: АЕ-АС CD: CE- DE CF: | FP?- cD2 pP 


2 2 cp? 
РК := СЕ DR:- DP+PR CR:=. CD -DR С := — 


CR 
RS - CR- CS 
DS :=./cD*-cs*  pL-AD  LS-4DL?-ps? 
CD-LR 
LR := RS + LS BD := CR АВ := Ар - BD ST := LS RT := RS - ST 
Р Е 1 
Іп trisection the length RT to the RT- [2] .АЕ = 0 
similarity point is equal to the radius 2 


of the circle. 


Definitions. 
AE AE | 4-AC-AE -4-AC? .3.AE? ./3.AE 
AD-7--0  DP- 83-0  CF-|[— — ——,4—— — 52-150 СЕ-(АЕ-АС)-0 Ср-| = АБ-АСІ-0 
2 2 2 
1 1) (-AE +2-AC) 1 (-4.АС? L 4.AE-AC + AE?) 
рЕ-2-/(АЕ-2-АС)(3-АЕ-2-АС)-0 СЕ-АЕ-0 с8-|2|----:Е 755 i — =0 


2 2 1 (3-AE - 2-AC) 
1 (AE-2.AC AE? - 2.AC? + 2. AE. AC _ Р аа 
ρα... 2 AC) ето АС) (8.AE 2 АС) - 0 к (АВ? —2-АС? +2-АЕ АС) ο τ "АТАР AE ра 
4 АЕ АЕ 
1 3 2 2 3 2 (3-АЕ-2.АС) 2 2 
BD —| —-AE- — АС? + .АСЗ | - 0 АВ-АС ο — 22 AB-AE? - AC?(3.AE - 2.AC) = 0 
2 AE E aua 


Unit. 
АВ := 1 
Given. 
М1 - 3 
080300A N5:-2 
Descriptions. 
AD BP On Trisection 
AD: АВ AP:= — ВР:-АВ-АР BO: — AE: АВ 
2 N; 
2 2 BG 
DO := N> - BO GO := « BO.DO BG := / GO“ + BO BS := E ER:- BS TO:= ЕВ 
GT := GO-TO AS:-4AB?-Bs? | ES--AE-AS BR: ES ОВ:= BO-BR 
ET.GO 2 2 
ЕТ:- OR IO := GT BI := IO- BO AI - В! + AB ВЕ := 4 ER“ + BR 
GE.GO IK? + AI? - AK? 
GE:- BE СІ----- EI:= GI- GE AK = AI ІК := ЕІ IQ: ——— ——— 
GT 2. AI 
EK 
ЕК := AK - AE — = 
IQ If 2 IQ = EK then 2 JK = EK and 
the figure projected from BCD 
will yield a trisected figure JKL. 
Definitions. 
3.N Nə [4.N, -3 N N N 
2 2 1 2 2 1 2 1 
——- -BO-0 duni т. M V3- [4.8,-3-GO =0 — A/3.|— -BG-0 — 4/3. | — - BS- 0 
4.N 4 N 4.N 2 N 4 N 
1 1 1 1 1 
4.Ni-3 
3-2-N,+ | -—— —.N 
/3-N5.|./4-N-3- /N N 4.N,-3 N 4.N,-3 N 1 N 1 
2 1 1 2 1 2 1 2 1 
Vana LRL M ---: |—— - AS - 0 —.2- |------|-Е5-0 — ов = 0 


4-81 4 M 4 M 4 N4 


-N5 БЕТТЕН ОРН 


3 


4 NON 


2 (/46-3-/81) 


-N5 
(-2. [4N] -3+2. [N1] ques 


N 
=. т 


τα Ny + Ja з 


ТЕН 
xw | уаз 


2 Mo 


ма (2./N; - a 


491-3 
(am e u) -GI = 0 


үзі -EI-O 
ружа анна) 


-10-0 


ма (2./N, - (^3) ο 
2 ([4N,-3-.]W, 


Unit. 
АВ = 1 
Given. 
Ny = 3 
080300B Мо = 2 wee 
Descriptions. On Trisection 
AD BP 
AD :- AB AP :-- — ВР := АВ + AP БО: — АЕ := АВ 
2 Ny 
2 2 BG 
DO := Νο - BO GO := ,/BO-DO BG := СО + ВО BS := E ЕВ := BS TO := ER 
GT - GO- TO AS - «АВ?-В82 ES - AE- AS BR- ES ОВ .– BO- BR 


ET.GO 2 2 
ЕТ := OR IO := GT BI := IO - BO AI:- BI+ AB ВЕ := / ER ΒΚ 


СЕ. СО IK? + AI? - AK? 
GE = BE GI: —— —  EI:- GI- GE AK :- AI IK:- ЕІ І = ——————— 
GT 2. AI 
EK 
ЕК := AK - AE — = 
IQ If 2 IQ = EK then 2 JK = EK and 
the figure projected from BCD 
will yield a trisected figure JKL. 
Definitions. 
3.N М, [4.N, -3 N N N 
2 2 1 2 2 1 2 1 
——- -BO-0 duni т. M V3- [4.8,-3-GO =0 — A/3.|— -BG-0 — 4/3. | — - BS- 0 
4.N 4 N 4.N 2 N 4 N 
1 1 1 1 1 
4.Ni-3 
3-2.N4,-« | —.N 
/3-N5.|./4-N-3- /N N 4.N,-3 N 4.N,-3 N 1 N 1 
2 1 1 2 1 2 1 2 1 
Vana LRL M ---: |—— - AS - 0 —.2- |------|-Е5-0 — ов = 0 


4-81 4 M 4 M 4 N4 


4 NS БЕЗГЕ m 


= ,/Ny-AI=0 
[ 2. AN i -3+2. /Νι) 


Nə 1 
! -7.|2--1-./4.м|-3-ВЕ-О 
й | | 


Тағ) (48 o 
Ju (4m1 -3- /Νῃ] 


-N5 mmo НЕР 


2 28. il о Ха (2-/m- πο... 


—EI=0 


-IO- 0 


080400A 


With the following construction, one can see that 
square roots is directly involved with what is 
called angle trisection. Is there a reasonable 
method of projecting to the square? Probably not, 
but what the heck? 


I am going to figure this out and then I am going to order 
the equations a little different at the start to see what 
happens to all the definitions. 


This is the A plate, or the first of six. 
What will be demonstrated are the 


differences in the choice of what one 
uses for a unit to write the figure up. 


Trisection and Square Roots 


т./АВС = 60.00000° | 
ш/РЕЕ = 76.934959 Ἢ 

т /ВЕЕ = 25.64498° so 
т./СЕВ = 25.64498° | 
т DFC = 25.64498° 7 
m/DFE ! 
m/BFE 
m/DFE-(m/BFE+m /CFB+mZDFC) = 0.000002 


- 3.00000 


Unit. 
Given. 
N; = 1.90557 AB := Ny 


N5:-12.01265 АЕ: 


її 


I 
г 
N 


Descriptions. 


AD := J AB. AF BD := Ар ΑΒ 


BF := AF ΑΒ DF := AF - AD DJ - ./BD DF 
BF BE Eo? 

ВЕ := — EO:- — АЕ := BE-AB ЕО- —— 
2 2 AE 


2 2 BE.BF 
DE := AE- AD DM:-4 DE + BE НМ := 


DE.DH DM 
ОН := HM- DM CD := -DM CE := DE +CD ВС: BE-CE 
2 2 2-ЕО-ВЕ 
ЕМ := -/ BF - ВЕ KG = —— АС := АЕ - KG 
ЕО 

2-ЕО-АС | 
CS := AE ` AS := AE - (DE + CD + CS) BS - AS ΑΒ | 
Definitions: N H 


AB-N,-0 АЕҒ-М2-0 AD- /N,-N5-0 BD -( [N4-N5-Ni]-0 
BF -(N5-N)- 0 DF - [N2 - [м N2) = 0 | [41 Νο (му + Nə) -2.М1 М2 = 0 


Nə- М1 N5-N4 
BE-————- | EO-— --ο АЕ — 
2 4 2 


М+М) (Νι - Nə)° | 


ΝΙΝΟ 2 Ni М2 o ом MANA о? нама мо чл Ма (N, + N2)| 
є I "E 
/2.(N Νο)” 


HM — —— —: =o 
2 2 


(Ny +2): /2-N4-N2- 2/2. N4.N5 P 


DE 


DH - 


2 2 2 2 


in (Ni Νο) [Ni +М2-2- М N3 I 
m 2 . -— 
"US ИИ "Ems m _ УЗ- (1-02)? 
2. (М1 + Νο) №1 + No ЕҢ = oe» 
i 2 . . 
ΜΝ (Ny - Νο) n "m" 2-81-М2 A " Ny Nə (N, - N2)? " 
κα. М: Νο (v? «6-5, -N3 Νο”) PIE N47 (N5 - М1) (Му + 3-N5) a n 


(Νι + Nə) ° (Νι +м>)° 


Trisection and Square Roots 


080400B 
This is the B plate, or the second of six. 


mZABC = 60.000005 —— 
ш/РЕЕ = 76.93495° Ἢ 
т /ВЕЕ = 25.64498° | 
ш/СЕВ = 25.644989 | 
т / ДЕС = 25.64498° N 
m/DFE . 
m/BFE 
т /DFE-(m/BFE+m ZCFB+m/DFC) = 0.00000° 


= 3.00000 


Unit. 
Given. 
N; := 1.90557 AB := Ny 


Nə := 10.10708 BF :- М2 
Descriptions. 
ΑΕ:- AB- BF ΑΡ:- / AB. AF 
BD := AD - AB DF := AF- AD DJ := 4 BD. DF 
BF BE EO? 
BE := — EO:- — АЕ := ВЕ+АВ  EQ:- —— 
2 2 AE 
2 2 BE. BF 
DE := AE- AD DM := 4 DE + ΒΕ HM :- DM 
DE.DH 
DH := HM- DM CD := DM CE := DE + CD BC := BE - CE 
2 2 2-ЕО-ВЕ 
ΕΝ :=-/ ВЕ” - BE KG = —— —— АС := AE - KG 
EO 
2.EQ.AG 
CS := Er | AS :- AE - (DE + CD + CS) BS := AS- AB 
Definitions: 


AB-N,-0  BF-N59-O0 АҒ-(81-М2|-0 


AD - /N, (N, + N2) = 0 BD -| /N, [Ni Ма) - М1 | ΡΕ- М: -N5- /N, (N, «N2)| - o 
Мо М, 
-0 BE-— -0  EO-— -0 
2 4 
2:-N,+N Nj? | z Я 2 
Ав---2--0 ЕСІГІ s Du cr cd ed 2 ΝΙ + №2 № о 


2 


S 2 


М, 


[2 (2:83 + ма)? ПРОГРА «νο m, (2-8, + N3) 
rr O. 


2 
Nə 


2.(2-N, +N2) - 4. [Ny7+No-Ny-(2-Ny + N9) 


2 2 
DH — ——— mmm æ æ -O 


2 2 2 
- JN +Ng-Ny(8-Ny +8-№1 М2 + Nə 4-м: (алу + N2)-(N1 + Νο) 


| 2 


Na” №1 Νο VESNE 
CE - — — — OsO — = 0 ВС – =O EN — — — = 0 
KG - — ——  O@ y —— = 0 АС----------0 cs - -------------------- 


AS - —— cr nr = 0 


N47. N5 (4-N4 +3-N2) 
во 


РЕ РЕ N2) 


Trisection and Square Roots 


080400C 


This is the C plate, or the third of six. 


mZABC = 60.000005 —— 
ш/РЕЕ = 76.93495° Ἢ 
m /ВЕЕ = 25.64498° | 
ш/СЕВ = 25.644989 | 
т / ДЕС = 25.64498° / 
m/DFE : 
m/BFE 
т /DFE-(m/BFE+m ZCFB+m/DFC) = 0.00000° 


= 3.00000 


Unit. 

ΑΒ - 1 

Given. 

М1 = 12.01265 АЕ:= М] 


Descriptions. 


AD := \/ AB. AF BD := AD - AB 


ВЕ - AF ΑΒ DF := AF - AD DJ - ./ BD .DF 

BF BE Eo? 
ВЕ := — EO:- — АЕ := BE-AB ЕО- —— 

2 2 AE 

2 2 BE. BF 
DE = AE-AD DM = \/ DE^ +BE HM := 
ΡΕ -DH DM 
DH:-HM-DM CD= мо CE:=DE+CD BC:= ВЕ -CE 
2 2 2-ЕО-ВЕ 
EN - 4 BF“ – BE KG = —— — AG = AE - KG 
EO 

2-ЕО-АС | 
ΟΡ := AE ` AS -- AE - (DE + CD + CS) BS := AS – AB | 
Definitions: N 7 

6 
1-1-0 AF-NQ-0 Ар-//М|-0 BD - (./N,- 1)- ο 
2 

BF -(N,-1)-0 DF - (Ny - чү) - 0 DJ- | /Ni [ [νι -1) -0 

N,-1 N,-1 1+N (1-N j 

1 1 1 

BE - EO - -0 AE- — 0 EQ - - 


2 
mem PEDIR. 


om mm 

2. (му +1). 1-1) (vy +1) (ma -3)* 
mima O м. 

"d j^ ον 


ы Е 


CD - 


2.1.N] 1-Ny-(1-Ny)* 
АС-----0 CS- — ——— -0 
μα (аз ма)" 
AS - ——— o Ββ-------------ο 


(1+N,)° (1+N,)° 


Trisection and Square Roots 


080400D 


This is the D plate, or the forth of six. 


mZABC = 60.000005 —— 
ш/РЕЕ = 76.93495° Ἢ 
т /ВЕЕ = 25.64498° | 
ш/СЕВ = 25.644989 | 
т / ДЕС = 25.64498° N 
m/DFE . 
m/BFE 
т /DFE-(m/BFE+m ZCFB+m/DFC) = 0.00000° 


= 3.00000 


Unit. 
Given. 
М1 := 1.90557 АВ := Ny 
Nə := 10.10708 ВЕ := Nə 
Descriptions. 
AF:- AB- BF AD:=. AB. AF 
BD := AD - AB DF := AF- AD DJ := 4 BD. DF 
BF BE Eo? 
BE := — EO:- — AE:=BE+AB  EQ:- —— 
2 2 AE 
2 2 BE. BF 
DE := AE- AD DM := 4 DE + ΒΕ HM :- DM 
DE.DH 
DH := HM - DM CD := DM CE := DE + CD ВС := BE - CE 
2 2 2-ЕО-ВЕ 
ΕΝ :=-/ BF - BE KG:- —— —— АС := AE - KG 
EO 
2.EQ.AG 
CS := АЕ AS := АЕ - (DE + СО + CS) BS := AS – AB 
Definitions: 


AB-N,-0  BF-N59-O0 АҒ-(81-М2|-0 


AD-./N,(N,-N5]-O | BD-|/N, (N, -N5)- м: | ΡΕ- № -N5- /N, (N, +N2)| - 0 
Na N2 
-0 BE-—-0 Е0----0 
2 4 
2-81-85 Νο” | З Я М». 
ar- =o MET ЕТЕР ТЫ пк ы. 2 М1 + №2 "1 60 


2 


S 2 


М, 


[2 (2:83 + ма)? ПРОГРА «νο m, (2-8, + N3) 
rr 


2 
Nə 


2.(2-N, +N2) - 4. [Ny7+No-Ny-(2-Ny + N3) 


2 2 
"τς 7 7 6 


2 2 2 
J +Ng-Ny(8-Ny -8.N,:N5 + No ]- ^N, (2-8, + N2) (м1 + Νο) 


CD- =0 
νο” №1 Νο VEDI D 
CE - —————— = 0 BC - Ξ0 EN - Ξ0 
2 2 
KG - ————— = 0 AG - ——— ———— = 0 CS - — =o 
2-(2-N, + М2) AN «NA (2:8, + x3)? 


2 2 
As — —TT?——_ 20 


(2:8, + x3)? 


Мі Ма (4-N, - 3-N5) 
ви 


РЕ РЕ РИ 


Trisection and Square Roots 


080400E 


This is the E plate, or the fifth of six. 


п1/АВС = 60.00000° 
m^/DFE = 76.93495° 
m ZBFE = 25.64498° 
т/СЕВ = 25.64498° 
m ZDFC = 25.64498° 
т /рЕЕ 
т /ВЕЕ 
m/ZDFE-(m/ZBFE+m ZCFB+m/DFC) = 0.00000° 


= 3.00000 


Р 


AF:- N- BF AD:=./ N:AF ΒΡ := AD- N 


ВЕ:- AF- N DF:=AF-AD  DJ:-./BD.DF 


BF BE EO 
BE := — ЕО: — AE:-BE-N EQ := —— 
2 2 АЕ 
2 2 ВЕ.ВЕ 
DE := АЕ - AD DM :=4/ ПЕ + ВЕ НМ := DU 
DE.DH 


DH := HM- DM ΤΕΝ CE := DE + CD BC :- BE - CE 


2 2 2.EQ. BE 
EN - /ВЕ"-ВЕ" KG:= ————— | AG -- AE- KG 


EO | 

2.EQ- AG | 

ΚΕΠ AS :- AE - (DE + CD + CS) BS | AS- N | 
Definitions: N | 


N-N-0 AF-(N+1)=0  AD-4N?.N- 0 вр-(/н2+н-н/-о 
BF-(N+1-N)= 0 DF -|N+1-./N-(N+ 1)| = 0 DJ-J(2.N+ 1-/ N2« m -(2.N?.2.N) = 0 
1 


_1 _2 2.М-1 
БЕ-2 ЕО-2 7-0 АЕ - ———— = 


2 FPO мні) З 


S 2 


M, 


2.N-2- | N?-N«1 2.(2.N « 1| 2.N 2. 
“e “V 1111 ϱ DM- 
2 2 
-1 


HM-|(4.N«2)[2.N-2-/N-(N« 1) - 1] ^ -ο 


N.(N+ 1) +1 


DE 


ΘΝ: η.(γα../ν2:ν). 2. 2N(N^1 _ O 


DH 
/[(2-N+1)-[2-N-2../N-(N+ 1) +1] 
SU [s.N2 вм) /N2 м -(в м 12.2. 4.N) i 
(2Ν:1}{2Ν 2. /N2 N: 1) 
1 N 
СЕ  -ο Βς _=0 NE 
2. (2. N +1) 2-М-1 EN--,--0 
1 2.N-(N + 1) N-(N + 1) 
KG-——— -0 А-А” о  cs-———.-0 
N-(N « 1). (8-N? - S.N+ 1) N2.(4.N +3) | 
(2:N + 1) (2.N + 1) x 


Trisection and Square Roots 


080400F 


This is the F plate, or the sixth of six. 


т./АВС = 60.00000° | 
ш/РЕЕ = 76.934959 Ἢ 

т /ВЕЕ = 25.64498° Ж 
т./СЕВ = 25.64498° ᾿ Ἢ 
т DFC = 25.64498° "n 
m/DFE à 
m/BFE 
m/DFE-(m/BFE+m /CFB+mZDFC) = 0.000002 


= 3.00000 


9 TInit. 
2 BF = 1 
Given. 


N:=3 AB-N 


AF:-AB- BF AD := \/ AB. AF 


BD := AD ΑΒ DF:=AF-AD DJ--JBD.DF 


BF BE Eo? 
BE := — ΕΟ = — ΑΕ; := ВЕ + ΑΒ ΕΟ -- —— 
2 2 AE 
2 2 BE.BF 
DE: АЕ-АР ΡΜ: DE ΒΒ НМ DN 
DE.DH 


DH :- HM ΡΜ ODE CE := DE + CD BC := BE - CE 


2 2 2.EQ.BE 
EN:-4 BF2- BE KG:= ————— | AG -- AE- KG 


EO 
2.EQ- AG 

С = AS :- AE - (DE + CD + CS) BS :- AS - AB | 

Definitions: | | 
N 

AB-N-O BF-1-0 AF-(N+1)=0 

AD -./N-(N+1)=0 BD -.\/N-(N+1)-N DF-|N« 1-4 N-(N« 1) = 0 

2 2 1 1 
DJ -- N -1.М.(2-.М-1)-2.М-2.М--0 BES тр Ην 9 


2 
2.N+1 1 [2 
ΔΕ. ———- -0 EQ- ————— = 0 pp. 4841-27 N HIN 6 


2 8 (2.N+1) | > 


(4-М--2). 


2 
им 38-2 
24 (2-N «3. 2-N - 2. /N2 N. 1) 
on (N+ 1) 2-N7+2.N-[2-/2-N-(N+1)] _ o 
αν. КЕГЕ 1) 
Sp (маме) /N?-N-4N.(N- ή ον. | 
(2-N + 12-8 «1-2. /N2 м) 
1 N 3 
CE- ——— -0 πο. P ο εν УЗ 0 
4.Ν + 2 2.М-1 2 
1 2.N.(N + 1) N.(N + 1) 
κα _=0 Або сво | 
4.М:2 2.N+1 (2.N + 1)? 
N.(N+ 1). (8-м +8.N + 1) Ν΄.(4.Ν 8) 
ΕΞ ої) Hace 0 


(2-N + 1)? (2-N + 1) 


Unit 
АВ = 1 
Given 
М1 =9 АС:= N; 
080700 
Descriptions. Мо - 2 ΒΡ-Ν2 
АС.АВ BD.AB 
BE := = 
AC+BD AC ΒΡ 
AC BE 
ВЕ + CE- AB- O — —-— = 0 
BD CE 
Definitions. 
М1 No 
BE - ———— = О _ = 


Proportion Series II 
Divide AB into the same ratio as AB:CD. 


с 


Unit. 
ΑΒ - 1 
Given. Square Root and the Archimedean 
N-3 AD-N Paper Trisecter. 
000822A 
Descriptions. 


This square root figure affords another approach to 
proofing the Archimedean Paper Trisecter. 


AB 
BD := AD- AB DG := ./ BD. AD ВС := E 
CD 
CD := BD + BC ΡΕ := a BG := DG - BD D 
2 2 BC. AB 
CG := BC - BG GW := 4 Са + BC OW := 
GW m/OJG = 74.01600° 
CG.GO m/NJK = 24.67200° 
GO := ОМ - GW GU := 2.GW DU :- DG - GU m/OJG 
| — = 3.00000 
т ZNJK 
BC.GO DF 2 OT 2 N-BD-DG = 0.00000 
OT := US := — | -| —— DS := DU — US 
GW 2 2 
OT.DF DF.JR 
JR := 2.DS JF := OT EJ := DF- JF 
| DE BD 1 DG N 
FR = 2.US-JR DR :- DF + FR ER - EJ? Е JR2 DE = 0.38634 BD = 0.69783 DG = 1.08848 N = 1.69783 
OT 
2. N-1).(((2- N- 1)-./ N?-N *2-N)-2. N? 2. N- 1). (((2- N-1)-./ N?-N *2- N)-2. N? 
ОЕ := DR- ER DE-EJ-O ΞΕ ннан оҥ) = 0.38634 анау (аначы NGN ош). ος = 0.00000 
(((4-N-2).,/N2-N+4.N)-4-N2)+1 (((4-N-2).,/N2-N+4.N)-4.N2)+1 
As one can see, the APT actually multiplies an angle. 
Definitions. 
2 1 2.Ν 1 2.Ν 1 2 2.N-2- | N?-N- 1 
BD-(N-1-0 DG-jJN"-N-O0 BC->=0 CD-— -0 DF-——4.— =0 BG- 4N^-N-N-«1/-0 ce- —— — -0 
2 2 
J (a-n—1)-(2-"-2. N -N-1 2 2:-N-1)-\,/2-/N _N)-2. 2.N.(N- 1 
cue sl ή Y bos T" "Є "E EVEN VZ (8-1 κα 


v2 2.4 (2-1) /2.N-2-/w? νι) (2-4.N) 4 N?- N « (2.N - 1)? 


2 
— (8-42 8. N « 1) ./N2 м (12.N? 9. N? 4.Ν) E тс. — NM. o .-. Б (2.N-1)-VN.(N-1)+2.N-2.N2 ` 


= = 0 О 
2.|(2-4.N). ΝΖ ΝΙ4Ν2 4Ν:1| 2:2Ν-1}}2.Ν-2./ψ2-Ν-1] (2.Ν.1}.2.Ν. 2./Ν2 νι) 
_ (1-2.N) | N-(N- 3 «2.N?-2.N ΠΡ. a-x - 1? (2. -2-/ n? - - 1 0 


0 


4.N7-4.N- 1 (4-м 2). N?-N«4.N-4.N? «1 


Us - -0 DS “9; == ЕО 2 2 

оа σσ (2 4.Ν) ΑΝ N+4.N2 4Ν 1 4-[(4-N-2). NS Nee UEM +1, 

2 2 2 2 2 

2.N-1).|(2.N-1)-/N2 N« 2.N-2.N 2.Ν 2.9 N -N- 1) {αν -4.N-1 м2-м 

oy лопатка τμ Ορ τς i) 9 92 йене, 
(4.N-2) N?-N-4.N- 4.N2.1 4.|(4-N - 2). ΝΖ N«4.N-4.N? 1] (4.N-2) A N?-N«4.N- 4.N2.1 
J/4-N2.(N - 12 | (4 - 8. N). м2 Ν:8.Ν2 8Ν:1| 

ER- -0 

(as.N? -.32.N9 -8.N - 4) ./ 2 N,32.N1 64.N2 «28. N27. 4.N+1 
Here is where Mathcad 15 Uncle call Uncle! It cannot reduce the following 
equation and I am at a loss as to how to effect reductions for it in the time I am 
willing to spend on it. 

2 2 2 
кер JN-(N- 1) 2../n2.(N 12. (4 8.N) /N-(N- 1) - 8-N? -8.N « 1] P 
z Е 

(4.N-2)/N-(N- 1) -4.N-4.N^«1 48.N?-32.N? -8.N - 4) /N.(N - 1) - 32.N^ 64.N2 . 28.N2 . 4.N «1 

DE-EJ-0 
2 2 2 2 2 
N-(N- η 2./N2.IN - 1?.|(4- 8.N) /N-(N- 1) - 8-N? -8.N « 1] (2-N-1)|(1- 2-N)- N?-N«2.N -2N| - 
; = 

(4.N-2)/N-(N- 1) -4.N-4.N^«1 48.N?-32.N? -8.N - 4) /N.(N - 1) - 32.N^ —64.N? . 28.N2 . 4.N «1 (2-4.N) ~| N72 -N «4.N?7 - 4.N- 1 


If you ask Mathcad to reduce the above equation, it will simply spred it out over several pages and quit. 


S 2 Unit. 
АВ - 1 
Given. 
N := 1.43693 АС:= N 


Show the trisection in a circle for any square root that also 
divides the circle into six equal cords. 


000822B 


In the 2015 revision of the DQ, I got 
as fars as a blank Mathcad template 
like this one. So, yea, I have put 
doing this off for a special long time. 


πος ж; Х 
ο... 
^ d =” 
— _ 


Descriptions. 4 | 
AB ME 
BO:- — ВС: AC-AB DO := BO м 
2 М 
2 2 
CO := BO + BC CD:-4CO + DO 
DO .AB CD.CF 
DF:- — — СЕ:= CD-DF CH:= 
CD CO 
co? - co? + сн? 
BH = CH- BC GO - BO CN - — —  — 


2-СО 
/ 2 2 
СМ := 4 CH -CN BN := CN - BC 


To be completed by simply dividing the cords, GCH and KBH. 
This should help show that angle trisection, the entire developed 
figure is a proportion to the square root figure. 


Definitions. 


m ZKCH = 15.47574° 
m/MBH = 22.73787° 


т./СВН = 68.21360° 
т /МВН = 22.73787° 
m/GBH 
m^/MBH 
m/EGF = 30.00000° 
пт /КОМ = 60.00000° 


N = 1.43693 


= 3.00000 


Unit. Trisection In A Square Root Figure 

АВ := 1 

Given. Given the square root figure drawn for trisection, what is 

N:-.3 ВС-М AR given AB and AD? A slightly different apprach than the 
082300 one on 04. 


Descriptions. 


BC 
AC:= AB-N ВЕЕ АЕ := АС + ВЕ 


2 2 BE -BC ВЕ 
ΑΝ := 4 BE + AE FN := DE := 


AN AE 


2 


AE? ВЕ? + Ap? 
2.AE 


BD := ВЕ + DE АП: АВ BD AH - 


BH = AB- AH СН := BC- BH 


Definitions. 


N Б 
АС-(1-М)-0 BE->-0 AE- -0 


2 

/м?-2.м+2 /2-н? 
AN - ἘΝ------------0 

ν2 24 N?-2.N«2 
на 

DE - - 

2-(2 - N) 

2 
| N | E а-му (м -8-N+8) 
D-|——— -0  AD-|— —— -0 AH-—— — oo 
(2 - N) (2 - N) (2 - N) 
о 


E N.(4 - N).(1- Nj? 
ВН ышы А БИ, сн ccu 
(2 - N)? (2 - м)? 


2 


cH 


Ха 


N 


N = 0.64490 


XV. 


20 


BD = 0.47590 
N 
— = 0.47590 
2-N 
N 
——-BD = 0.00000 
2-N 
AD = 0.52410 
2.(N-1) 
—— = 0.52410 
N-2 
2.(Ν-1) 
— AD = 0.00000 
N-2 


AH = 0.46475 
D ο, 


= 0.46475 
(М-2)з 
N-1)-((N2-8-N)+8 
(ND) (A'S N)*8) AH = 0.00000 
(N-2)3 
BH = 0.53525 
N.(3-N-4) 
———— = 0.53525 
(Ν-2)5 
N-(3-N-4) 
————-BH = 0.00000 
(N-2)? 
CH - 0.10965 
N-(N-4)-(N-1)? 
NOS ("= 0.10965 
(N-2)3 
N.(N-4).(N-1)? 
————————.сн = 0.00000 
(N-2)3 


m/GEM = 41.29679° 
m/KEM = 13.76560° 
m/GEM 
m/KEM 
т /BGC = 90.00000° 
m/VGW = 30.00000° 
т/ВСС 
т ΝΟΥ 
m/GCD = 65.64840° 
mZUCD = 21.88280° 
m ¿GCD 
m/UCD 
mZGBD = 24.35160° 
mZGBV = 8.11720? 
m/GBD 
т/СВУ 
mZUST = 60.00000° 
BC = 0.64490 

BC-N = 0.00000 


= 3.00000 


= 3.00000 


= 3.00000 


= 3.00000 


Unit. 
Given Quad Roots Etc. 
Descriptions. 

Definitions. 


090100Z 


I have had this plate in and out 
of revisions since 00 but it is so 
simple and straight forward, I 
just like looking at it. 


And the figure can be expanded and this I find interesting. 


A 
ЕРЕКЕ EL - Nic 
| м. 
| ο, 
e  _ τι. ; 
AB 2 ABT AD AC AC = 6.16580 
ава _ сна Tm — = 1.00000 = 6. cm 
Ac 125745 АС АС 9.99000. AC AD = 7.75308 cm 
2 AD = 
МЕС Кв: © АЕ AD 25743 АЕ = 9.74899 cm 
ас.” 1.58114 AC "ac 0.00000 AC AO = 10.79015 cm 
AE Е 
, А АЕ 53114 АЕ = 12.25870 cm 
АВ = or ΑΒ AF _ заново АС АВ - 15.41450 ст 
um С AC АС 7 AF 
Be AU. ac — - 1.98818 
AC 
AB 
— = 2.50000 


090300A № := 10 
Descriptions. 


BG ВЕ.ВЕ 
BE:- — EM: BE BO := 4 2.BE? ЕМ:- BE EK:= 


2 BO 
BO NERO: BN? Ny 
KN:= εν εκ  BK- — BN:=./BK*+KN2 BD- —— BC:= BD- BD.— 
2 BG Ν2 
CG:- BG- BC CJ - /BC.CG AJ- BE AC- /AJ2_CJ2 AB:= AC- BC 
2 
CJ АН.АЕ 
AE:-AB«BE JH: ——  AH:-AJ-JH AL:= — —— JL = AL- AJ 
AJ AC 
AH.AM 
LM:-JL AM:-AL«LM АР: BF:-AF-AB DF = BF-BD 


CJ - 0.168616 BD = 0.146447 DF = 0.610136 
BC = 0.029289 σα = 0.970711 АВ = 0.441421 


Definitions. 


Ratios In Trisection 
How does BF vary with BC? How does DF vary with BC? 


CJ = 0.16862 η ~ 
BF = 0.756583 d a 
DF - 0.610136 ғар 


Et ur 
"dc 2 


АВ = 0.47071 DF = 0.61014 


ός – фе – --------- ------%----- é 


BC DC B AB DF BF 

(/2-2).(N. Ν _ _ _ 

во. а (Ny 2) Eds тт EC — — ВС = 0.02929 BD = 0.14645 BF - 0.75658 
4:Ν2 2 2 2 Са = 0.97071 рс = 0.11716 

εκ 7—6 "ВЕЖА вк-У2 о вн_ 2-2 μα 

4 2 4 4 2 

2-4/2 (/2 - 2) (N4 - Νο) (Ма - Ма) (/2-2) 4:Ν9 
BD - -0  BC- ————— ᾗ--ο α---------------------Ὁ 

4 4:Ν2 4:Ν2 

мо (/2- 1) νι ο) Мама у (02-2) πο... 

(a ЕЕ АЕ — —— — — — ————— - 0 JH- - 
2:Ν2 2:Ν2 

(2-N, Νο - 2-54?) /2«3-N,?- 2.N,-N5 Νο” кі М2 (2-/2- 2) - N4 (24/2-3)| N, | М2 (2 /2-23) - n, (2-/2-3)| 

| c — — M ——— =“ “20 JL-————————————————————-0 LM- 


2 
2.Nə 


2 
2.Nə 


М, 


7-/2 5 2 

| 7 «5 (ам, ema -2/2 m) (аму -38-2-/2-8, +2-/2-8] 

BF — 9 
N 
2 


2.м,2 анод 


ү IE: 5 28 AN47«(6-./2- 8).N4-N4 «(2- 2) d 


-0 
3 
4:Ν2 


BF i DF 
вс = 25:831354 вс = 20:831354 


7/2 5 2 
ЕИ «| 2 «5 (ам, на -2/2 m) (ал -38-2-/2-8, + 2-/2-82] 


2 2 3 3 2 
DF ο ΝΟ2-8:ΝΙ Νο + 44/2. Nu" -6ΝιΙ -6νψ2Νι м2) 


вс Νο (N, - N5) 


S 2 Unit. 


ВС := 1 
Given. 
Ny = 10 


090300B Νο :- 8 


Descriptions. 


2 N 
BC / BD 2 
BD := 2 DE:- BD BE - 2. BD? DK := BE BK:- BD- DK KJ := BK a 
1 


CK - BD+DK CJ:=CK+KJ BJ: BC-CJ HJ-4/CJ.BJ AJ-4BD?-HJ? 


АЈ (BD + АВ) 
АВ = AJ- ВЈ AB = 0.441421 АМ- EEL I ΗΝ:- AN- BD MN - HN 
HJ.AM HJ 
АМ = AN» MN МР- MP -0.429145 — - 0.392912 
BD MP 
HJ.AB AB.MP 
BR := AP := ВР-АР-АВ СР:- ВС-ВР КР := BP- BK 
AJ BR 
Definitions. 
1 1 1 J/2 2-42 
BD-—-0  рЕ---0  BE-——-0 DK--—-0 BK- - 0 
2 2 1/2 4 4 
м. .(\/2+2) —N,-(,/2-2) 
М2 (2-2) 2+-/2 ст. 2 -0 
= - 0 - - 0 4-М 
4:ΝΙ 1 


(N1 + 3:-Nə - 24/2. No 


СХ — БО Wa -0 
м+м. (/2-1) N (/2- 1) -N3 (/2-2) 
AJ ————— 20 ΑΒ-|---------.--------|-0 
ΑΝ---------------------------ο  HN- 2 
2-Ny 2.N 


JM = 0.42914 


AN - 0.88627 
СК = 0.85355 ` 

KJ - 0.11716 

CJ - 0.97071 5. 

АС- 1.44142 ‘ 


(н, +\/2-М) [Ni «Ма (3-/2-4)| 


2 
2-51 


- 0 АМ- = 0 


MP = 0.429145 
HJ = 0.168616 
[Ni нако -2-./2-N2]-[Ni - 4-N5 + 3-./2-N2) 
3 


4-81 


4-N37- (N3 - М2) (N; *8.N5 - 24/2-N5) 


-0 
Ny 


ο πορτα n ары 


КР- 


-0 
N1” (М1 - N5) 


3 
N, (М1 - N5) 


= 0 


№1 +3.Nə-2../2:N2 


ЕЙ (/2- 1) Νο (/2-2)| 


2.54 М1 « Ма (/2-1)| 


[ma ena 6/2- 0) [m a] 


%649---ө---------------------- — - @----------e 


BJ = 0.02929 вк 

КР = 0.61014 Ἐκ 1.00000 
= — = 0.80000 

ВК = 0.14645 Ἐκ 

вк 

=== ВЈ 

ВЈ 5:09000 HE 0.20000 

KJ - 0.11716 


KJ — = 0.20000 
— = 0.80000 10 
BK 


BP 
— = 25.831354 
BJ 


(мо - ма) (/2 -2) ppm 


BJ-—— o =” 
КР 4:3] 
HT = 20.831354 
(22 . 3) по в(2.у2-2)]1(2-/2-2) -19-(/2-2)P | 
e ——FÑI Y: nh. a 
10? 


Which means that you can write a simple program using whole numbers for N1 


and N2 to find BJ as a unit to name BP and then you will know the name of BJ. A 


ratio is a unit conversion. 
BJ ву Мі № 
2 ————— = 


----02 — NQ-10 Νρ-8 1 
BK BK νι 


1000000000000000 
Which is the ratio one uses all the time when dividing a simple segment. I 


trust one can write a program to find any given ratio with it? N1 simply 
sets the precision of the Arithmetic name. 


3-8 (2-12) 10? -(s-./2 - e) 10e. 20 й τα 


3 3 
KP- 3 =0 
4.10 


-1х10 


παν s s é------ — – ° 


BJ = 0.02929 
KP = 0.61014 
BP = 0.75658 
BK = 0.14645 


BK 

— = 5.00000 
BJ 

KJ = 0.11716 


KJ 
— = 0.80000 
BK 


Em 1.00000 
BK `` 


zd 0.80000 
BK ` 


= 0.20000 
BK ` 


— = 0.20000 
10 


Unit. Goshdarn Good Pencil 

BC = 1 

Given. N 

N:= 2 ` 
091600 
Descriptions. 


CJ 
BJ:- М ВЕ:=-/ВС.ВУ СЈ:= BJ- BC os: 


IO := CI МО:- CJ ος - CJ CE := BE - BC 


EI:- CI- CE EJ:= СЈ- СЕ ЕІ--/СЕ-ЕУ 


/ 
MM iL 


EI.EL 2 2 
EG := — GI := EI- EG GO - GI +IO 
EL + IO 
BC = 1.69999 cm 
ОР- СО ІР-ІО-ОР EF: = FI:- ΕΙ ЕЕ BD = 3.35741 cm 
й — - EL+IP 5 ВН = 6.63021 ст 
ВЈ = 13.09283 ст 
2 2 IO. NO di 
FO := γ Е!“ +10“ OK- ЕК := ОК - FO (BC2.BJ) 3 -BD = -0.00022 


FO 


1 
(BC-BJ2) з -BH = -0.00035 


FI-FK 

FQ - о QI:= FQ+FI CQ:=CI-QI QJ := CJ - CQ 
CQ-CR 

K:-/CQ.QJ CD: ———— BD:=CD+BC 

Q оо CR+ QK Ы 


1 


2.13 -6 
(вс ва) - BD = 4.486958 x 10 


Definitions. 


Y (2 Compare to the following which is a great dealless accurate. When you work the figure, you cannot tell it is off: 


A 
BC = 7.17113 cm 


BD = 9.70561 cm BC = 0.75763 cm 
BH = 13.13648 cm BD - 1.86237 cm 
BJ = 17.78080 cm BH - 4.59718 cm 


š BJ = 11.36730 cm 
(BC2.BJ) з -BD = 0.00044 1 

1 = 
(BC-BJ2) 3 -BH = 0.00054 (BC2.BJ) 3 -BD = 0.00627 
1 


(BC-BJ2) 3-BH = 0.01166 


Unit. 

Given. 

ΝΙ - 2 BC- М1 CJ :- BC GK := CJ 
N5,:-3 GH:= No GM := GH 
091800A 


Descriptions. N5:-8 CG:=Ns JK:= CG 


Midpoints and Similarity Points 


BH 
BH := BC+ CG+ GH BE KM := GM- GK 


| JK.GM 


: AH = AG+ GH 


AB :- AH - BH АЕ = АВ + BE 


Definitions. 


H G FE D C A 
N, + М+М 
1 3 2 KM -(N,-N,)=0 
2 =< | A 1) What is АЕ given the radius of the two circles and the difference 
between their centers? (External Unit). 


ВН - (№1 +Мз+№2)=0 BE- 


Να Ма Νο (Му - Νρ- Να] 
AG- ———-— - 0 ΑΗ ——— ——— ———— -0 
Να ΝΑ №1 — М2 


мі (N1 -N3 + Ng) 


(Ni - №2)? «Νο (84-82) 
(Na 7 №1) 


m 2.(N4 - М1) 


=O AE- = 0 


Unit. 

ВН := 1 

Given. 

М1 = 3 N3 = 4 


Midpoints and Similarity Points 


091800B Νο 7 Na:=9 
Descriptions. 
BH Ny Ns 
BE = — BC- BH.— GH - ΒΗ.--- CG:= BH- (BC GH) 
2 M N4 | 
CJ:- ВС GM-GH  GK-CJ  KM-GM-GK JK:=CG H G FE D C B A 
JK.GM . . . . . г 
AG = AH = AG + GH АВ- AH ΒΗ AE = AB + BE What is AE if given the difference between their extremes and the radius 
KM given as a ratio of that segment? (Internal Unit). 
Definitions. 
1 Ni Ng (Мо а о Ма Му Να) 
ВЕ-- -0 ВС----0 GH-— =0 CG--— ————————— -0 
2 N2 N4 Ny ‘Ny 
Ni Να Ny (Мо Мз - Му а) (Мо Ма Νο М - М1 М4) 
CJ- —-0 СМ----0 GK-—=0 KM--— —————— -0  JK--— Z 0 
Νο N4 No No М4 No М4 
Ма (М1 М4+ М> Ns - Ма КА) να (2-N4 - Νο) Ny (2-N3 - NA) 
AG- ————————————————-0 η — Á ΑΒ-------------------- -0 
№4 (М1 Na Νο ΝΟ) №1 Ма - М2 ΝΑ №1 Ка - М2 N3 


4:Ν1 ΝΑ ΝΙ ΝΑ ΝΟ №3 | 


AE - =0 
2-(N4-N4 - №№) 


Unit. 
Given. 
М1 = 11.69458 BE - М1 


Мо := 2.96916  BC:- Νο 
000920A 


Descriptions. 
BE 
2 


2 2 DH BD.DG 
ОН := BD +CD DG: ен Ñ 


----- AD: 
2BD CD 


BD := CD:- BD- BC CH:=BD 


2 


АЕ := Ар + BD  AB:- AE- BE АС:= ВС+ AB 


АС —-/ АВ.АЕ = О 
Definitions. 


Ny №1 -2.М2 M 
BD-—-0 CD-|——,—-|-0 CH--7-0 


2 2 
DH - ----------------------------- = O 
Ja 
2 2 


DG- ————— -0 
2-81 


2 2 2 


πα 2.(N, - 2-N2) 


2 
N5 Νο (М1 - Νο) 
АВ“ -0 | AC- ———— -0 
N,-2.N5 N,-2.N5 


Squaring 
Is AC the square root of AB x AE? 
Given BC, find AB such that AB x AE is the square root. 


This plate solves for the figure using a traditional square root figure. 

The next two plates, which I put off doing until now, will approach the figure differently and 
the last might be a surprise but it was what I was pondering when I set up the original figure 
for solving cube roots. The last figure will actuall glue both of these figures together. Now, if 
one had glued them both together, one would be hard pressed to prove that cube roots are 
impossible in geometry as the compound figure makes the claim rather dubious. 


J H 


BE 1 Squaring 
Given. Is AC the square root of AB x AE? 
Given BC, find AB such that AB x AE is the square root. 
М1 = 5 
092000B 
Descriptions. No :- 20 
BE Ny 
DE := — BD:= DE CD- BD.—— 
2 Nə 
2 2 
CE:=CD+DE DF:-4CD + Вр 
DF DF.DG 
DG := — ΑΡ - AE = ΑΡ + DE 
2 CD 
AB:- AD- BD AC:=AD-CD E ^A 
BE - 1.00000 
Definitions. DE = 0.50000 
CE = 0.62500 
1 1 Ny AE = 1.56250 
DE-—-0 BD-—-0 CD - ——— 
2 2 2.N5 
J 2 2 
СЕ------0 DF -— — —— = 0 
2:3, 2.N5 
J 2 2 2 2 2 
DG - ——————— = 0 AD - ———— — = 0 AE - ———  —- = 0 
4-М2 4-М1-М2 4-К1-М2 
2 
АВ-------0 АС-------------0 
4-М1-М2 4.Ν1 Νο 
2 2 2 2 
ΑΒ ΑΕ; - -----------------------0 AC- | ————— = O AC - —— = 0 


4:Ν1 No 4 N,-No 16-12-22 4-81-82 


Unit. 
Given. 


Descriptions. 


Definitions. 
092000B 


I am not going to write this up as it is 
obvious. One will notice that the part 
of the figure with the green in it isa 
figure in the Elements involving 
complements. The original two ways 
to express the same figure produces a 
cube root figure, but one which is not 
exactly as we would hope for. 

The figure does, however, disprove 
the claim that cube roots cannot be 
done at all when it is actually a 
primive. 


Cube Root Primitive 


E D 


Area FGDE = 29.87898 cm? 
Area HJAD = 29.87898 cm? 


DE = 5.46617 cm 


DH = 2.13559 cm 
AD = 13.99098 cm 


AB = 8.52482 cm 
AC = 12.87900 cm 
AE = 19.45715 cm 


B 


1 
(AB-AE) 2 -AC = 0.00000 
AB-AC-AE = 2136.22303 cm? 


DE-DH-AD = 163.32347 cm? 
1 

(AB-AC-AE) 3-AC = 0.00000 
1 

(DE-DH-AD) 3 -DE = 0.00000 


Definitions. 


τν For Two Right Triangles. 
№ =3 AB-N; 

Given АВ, DE, AD find ВЕ, АС, CD, СЕ, ВС. 
No =5 Ар:= No 


. N-1 DE-N BAD and BED are right. 
Descriptions. 37 © 3 
2 2 AB? DE? 2 2 
BD := \/ AB’ + AD BF := — DG := —— ВЕ := / Вр - DE 
BD BD 


AF - J AB? _ BF? EG := J DE? - DG? FG = BD - (BF + DG) 


EJ: FG FJ:- EG AJ - ΑΕΕ AE - J EJ? . AJ? 


532 + 512 — 8,2 
51 Ξ AD 52 Ξ DE 53 Ξ АЕ АН := 35. 
2 2 ЕН -AH 
ΕΗ := \/ АЕ - AH СН: ——— АС - АН - CH 
AB + EH 
АС -DE 
CE := CD := AD - AC ВС: BE - CE 


AB 


Definitions: 


2 2 2 
BE-.|N, -N5 -Ng -0 


2 2 3 2 2 2 


-АС-0 


2 3 4 2 2 2 2 2 2 2 2 2 


2 3 2 2 2 2 2 j 
— ———— «——————— сь-о E 


2 3 4 2 2 2 2 2 2 J 2 2 2 


2 2 3 2 2 2 


-CE = 0 
2 3 4 2 2 2 2 2 2 2 2 2 
3 3 2 2 2 2 2 
BQ: το ын ^^ ==. — — а 


2 3 


4 2 2 2 2 2 2 2 2 


Unit. 
ΑΙ - 1 
Given. 
N:= 8 
112700 
Descriptions. 


Let us suppose that we have any unit, or thing 
and we want to parse that thing into units, any 
number of units at all, we must first define the 
unit. In the following case, our starting unit, or 
thing is A to 1. Now when we parse it, we are 
defining smaller units. We do not want to call 
them fractions, or have to deal with fractions, so 
we rename our thing in terms of a given number 
of our new chosen unit, AB. This figure shows 
how to proceed to parse A1 into a 2N exponential 
series. We do this, as said, by creating a fraction, 
and giving the unit of that fraction the name of 
our new working unit. In short, we are converting 
base systems. We go from base 1, always to some 
other base. The base is named for the number of 
units it contains, or subsets of our given set. 


Any 2N root series. 


This is just 112293 with lipstick and a dress. I have always felt a bit of annoyance with those who 
write Algebra books claiming that exponential series is a pure conceptual abstraction which has no 
geometric figure to demonstrate it. Apparently those writers do not even know simple geometry. I 
do not mind someone being ignorant, but when such words are in school books it is disinformation 
and misleading of students. I had never lernt geometry when I read that in a school book, however I 
was still amazed at the author putting words into a text which could not have possibly been true. 
Euclid gave his readers individual components to work with, the readers inability to combine those 
components together to figure our their interaction is not the fault of Euclid, it is the stupidity and 
lazyness of the reader. 


Unit 
- 8.00000 
XY 
хв = 0.12500 
xc = 0.21022 
xp = 0.35355 
хь = 0.59460 
Unit 
- 8.00000 
Xp 
Unit 


— = 4.75683 
xc 


In this case, 8 is a subset of 1, and every member Unit = 2.82843 
of 1, is defined in terms of 1. xp | 
А1 А Unit 
AB:- — АВ is а member of the set Al. - 1.68179 
N ЖЕ 4 
2 2 В - 8.00000 B^ = 8.00000 
BF - /ΑΒ.:(ΑΙ -ΑΒ) ΑΕ:- /ΑΒ΄ + ВЕ AD :- AF š 
C = 4.75683 B4 = 4.75683 
2 
рн = /AD.-(A1-AD) AH:- /Ар2+рн? AE:= ΑΗ D-2.82843 Ва = 2.82843 
1 
AG:-AD АС- арар Е = 1.68179 B^ = 1.68179 
AH 
Definitions. 
3 2 1 
A1 A1 A1 A1 A1 A1 A1 4 4 4 
—— 2-8 ——-4.756828  —— = 2.828427 —— - 1.681793 C: — D:= — E: — М -С-О М -D-O М -E=0 Etc. 
AB AC AD AE AC AD AE 


Now we can think of A1 as being a class or a noun, and B, C, D, E, members of that class, or its defining characteristics. 


Unit. 
АЕ-1 JK-=AE Means On Means 
Given. Modify 02/28/98 for Mean proportionals between E and J. 
N:= 3 EJ:= N As I have always found this little exercise quite useless, I have decided on a B writeup aimed at 
112800A ш d У helping to explain how о use things like this іп template making for geometric progression. Му 
Descriptions templates tend all to be arithmetic in expression, however, using them to construct one which 
P | effects geometric progression is quite easy. So, try to reflect оп what the plate is demonstrating. 
JK.EJ EH.HJ 
HJ := —— — EH:-EJ-HJ GH:= ———— 
JK + EJ EH + HJ 
| | EG.GH 
EG == EH - GH FG  EG+GH EF = EG - FG 
EF. AE AD. DE 
DE:- ———— AD:=AE-DE CD:= ———— 
EF + AE AD + DE 
АС. СО 
АС: Ар - CD ВС: — ——— АВ:=АС-ВС 
AC + CD 
мМ! E 
M:-0.3 Р-0.3  AEABy,p-|— +1 
(N + 1) 
Definitions. 
1 4 16 64 
1 3.25 10.5625 34.328125 
AEAB = 
1 2.6875 7.222656 19.410889 
1 2.265625 5.133057 11.629581 
AEAB ЗЕ О АЕАВ = =0 AEAB = = О AEAB ЕЕ = О 
3,3 AB 3,2 AC 3,1 AD 3,0 AE ` 


Unit. 
Multiplication and Division-Line By A Line 
AC:- 1 
Given some unit, and two differences, multiply or divide 
Given. the one difference by the other. 
М1 = З АН = № For Division: 


112900A 
М2 Ξ 12 CJ := Nə 
Descriptions for Division. 


AH 
AB:= ——————.AC BC:= AC- AB 
(CJ + AH) 
BD. AC 
BD:- BC CG:= CG =4 
AB 

Definitions. 

М1 М2 
AB - = = = 

М2 М2 
BD- ——--0 CG- — = 0 


Y (2 Unit. 


АС = 1 Multiplication and Division-Line By A Line 

Given. 

N.-5 AH-N Given some unit, and two differences, multiply or divide 
1^7 CUT the one difference by the other. 

νο: 7 CG:- Νο For Division: 


112900B 
Descriptions for Multiplication. 


Са.АС 
CO := CG BD := — —— 
АС + CO 
АН.ВС 
ВС := BD AB :- AC - BC ВЕ := АС 


АС 
CJ := ВЕ. —— CJ-N, N5-0 CJ = 35 
AB 


Definitions. 
N 
CO-N5-0 BD - = 
№ +1 
№ 24 ... 3-2 
Nə+1 ` Nə+1 ` O 
№№ CJ-N;.N, = 0 
№ 1 Е 1 2 


CJ-N,.N-0 CJ=35 


120500 N4:-25 АС:- М; 
Descriptions. 


EF.BC 2 2 
BD -- CF := 4 CE -EF 
CE 
СЕ-ВС 
CD := AD := AC — CD 
CE 


AB = ;| BD? + AD? АВ -= 20.82051 


Definitions. 


2 2 J 2 2 
АВ — SS Р і. й В» 
У Na 


= 0 


From an observer C, the distance to star A and B are known, a reference 
CEF has been constructed, find the difference between the two stars. 


The Delian Quest 2001 
John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. Square Root, common segment common 
Given. endpoint. 
М1 = 5 АС := М1 
Alternate method for common segment common 


010101 Nac BC = No endpoint square root. ./ AC.BC = CD 
Descriptions. 
АВ := AC- BC 


BD := ./ AB. BC 
CD := «/ BD? + BC? 


Definitions. 


[/(N4-N4) - CD = 0 


S 2 


Unit. Three Given Five Taken 
Given. 
N,:=2 AB-N, D 
042101 N5:-3 ΟΡ:- № Given AB, CD, AC and that CDB, and BAC 
. . Мо -4 AC-N are right angles, what are BD, AE, СЕ, ВЕ, A 
Descriptions. 3: © | РЕ? ς 
E 
-a Z cp? AB? 
ВС := 4 AB +АС CG := —— BF := —— 
BC BC 
BG:- ВС-СС СЕ.- ВС-ВЕ АҒ-,/АВ?-ВЕ? 
Го 2 BG. AF B 
DG := ./ CD” - CG FH := CH := CF + FH 
DG 
-a ο BD.FH AH.BC 
BD := 4 BG + DG ΑΗ -- BE := 
BG CH 
AC.BC 
DE := BD - BE CE := AE :- AC- CE 
CH 
Definitions. 
2 


mE "RN P я 
1 +Мз -BC- - CG = H 


2 
N 2 2 2 2 
— 1 ο (к, ΤΝΦ -Νρ3) N3 Мі з 
> 2 EE cM A -BG = 0 SS ыы — 2-АР-0 
2 2 2 2 2 2 2 2 2 
--------------рС-0 — — ———— - — з LFH =O Ма - -AH = 0 


Nə 


The Five Sought: 


J 2 2 2 
М1 ΕΝΩ - М2 -BD = O 
2 2 2 
J 2 2 2 
2 2 
J 2 2 2 
2 2 
| 2 2 2 


2 2 


ыы, [22,2 


Мә: -DE-0 


Ni: -ВЕ-0 


N5 - -АЕ-0 


-СЕ-0 


Unit 
АВ = 1 
Given AB as unit, AD and DC, 
Given. what is EF and DF? 
М, = 2.052 
042201 
Descriptions. № = .62 
АВ 
AD := N. CD := AB.Nə> DE - 2CD AF := АВ CF := CD 
1 
s 2 АС? + Ar? - cr? στ ο 
АС := -/ АР + СО АС := — — Py CG := 4 АС - AG 
2.AF 
ca-(Ap? + cp?) (Ap? + cp?) 
ОН := CD - ——————————————— АН: AD. ;— — — —————————————— 
CD.CG +J AD? + cp? - cG2.AD (ср.сс + / AD? + cp? _ ca? ар) 
DH . FH AD -FH 
FH := AF ΑΗ HJ:= -------- DJ := DH + HJ EJ := DE — DJ FJ := 
AH AH 
ЕЕ: 4/ ЕЈ2+ЕЈ2 ре- \/ DJ? + Fu” 
Definitions. 
2 2 
—— -AD = O AB.N5-CD- 0 (2AB).N5 - DE = 0 AB.—— — — NAC = О 
NJ Ni 
2 2 2 2 2 
oo ee з AB «hs? OG = 0 
Ny = Ni 
—DH = O 2.АВ. = 4 7 d 2 - AH = O 


2 2 


2 4.2 4 з 


4 2 4 2 2 4 2 2 2 2 

m e μπω U aana ene а RU U πο ee | X 

NQ'UNó9-N, Na +N Νο. |4.М1 Νο -Νι +2-N I“ - 1 Мі Νο “Уі N2 

3 4 2 4 2 
2 АВ  —P0 =o 

3 3 3 4 2 4 2 
а-а.) г” 
2 4 2 4 2 2 2 

э AB -FJ – 0 


2 2 
2 2 2 4 2 4 2 
J 3 2 


3 4 2 4 2 
АВ->>БББ>Б.>БББББЬББЬБББЬББЬББББББББҚХхБХЬхҠҚҚ.КББ>ҠБ5-55---:::-:------5--ВФЕ-0 


| | 2 2 | 


АВ. -ЕЕ-0 


Unit. Counterpoint 

АВ - 1 When I origionally did part of this, it was 
. a mess. I have taken it upon myself to 

Given. 


keep the figure and title. 


N:-.36307 ВС:- М 
042301А 


АВ 
AC:= АВ-ВС AG: —— ӨМ: ЗАС)?  CG - AC- AG 


2 2 AG. AB 
CN := 4 CG -AG NO := CO := CN - NO 


CN 


CN.CO 
СЕ := сс СЕ:- CG- CE 4$:=_/(АВ + СЕ) (АВ - СЕ) 


2 2 Са СЕ 
EJ:= JS-GM CJ:= | СЕ -EJ СІ, := 


CJ 


Definitions. 


1 3 
AC-(1+N)=0 А6-2-0 au - Y? -0 


2.N«1 (2-N242.N41 
ые зво Cue s eg 


2 γα 
- /2-N-(N+ 1) 


γᾶ 
А: со о 12-33 26 
2. 2.N742.N«1 J2.N242.N«1 


2.Ν-(Ν +1) 1 
-------- αΕ---------0 
2.Ν 11 2-(2.N + 1) 


у (4-М--1).(4-М--3) 


J 16-N? + 16.N « 3 -/8-(2.N « 1) 
js- кыыл ыыы: By eS es 
2.(2-N + 1) 4.N+2 


CG 


ΝΟ - 


CE 


ср Мана нама) [3.[4.Ν 3) (4-N + 1)] 
J4N:2 


2../2-N.(N + ЧОН 


CL - = 0 


4/2-М--1-/2.М. 2.№2+3.№+4 +3-—-/[3.(4.№+3) -(4-N+ 1)] 


Unit 

АВ = 1 

Given 

ΝΞ5 AG:=N 
042401A 
Descriptions. 


BG 
BG := AG - AB BET πα AF = АВ + ВЕ AK:= AF 


2AK2 FK? 
ЕК-ВЕ AE: зар AJ=AE JK = АК-АЈ 


AE ΑΗ 


HJ:- JK АН := AK-(JK+HJ) АС- 


ВЕ = AE - AB EG:= BG-BE ЕК - /ВЕ- ЕС ВС:- АС-АВ 


CE -EK 
EK + CH 


DF-2.DE HM: J СЕ2 + (EK +CH)? 


CG := BG- BC CH:=4/BC.CG DE := 


CE := AE - AC 


Does HM intersect at D? What is the Algebraic name of HM in 
relation to AB and AG? 


S 2 


М, 


Definitions. 

1 1 
М-1-ВС-0 —.N-—-BF-O 

2 2 
1 1 1 (н2+в.ч+1) 
—..l2.N-AF-0 BE см аи 0 
2 2 4 (1 +N) 


— ..________ -JK-0 2.—^ . AH-0 
4 (+N) (14 N) 
2 
(renen?) со 1 (м?+в.м+1). D ο-ο 
(14 N)Š 4 (14 N) 
(N - 1) _ ( ) _ 
—.(N+3) -ВЕ-0 —.(3.N+1) -ЕС-0 
4 (14 N) (14 М) 
(N - 1) 1 (8-1) i — 
(3-N+1) "e BC-0 4/3 ΝΑ 7) -EK=0 N M 
N?.(N.3). МИ οα-ο J(N*3 ΑΝ Π.Ν. Oeno 
(14 N)9 (14 N)Š 
1 (N- 1)? 1 (N- 1)? 
=з -DE-0 = ре =0 
4 (1+N) 2 (N+1) 
1 [1+6.N + N2) 
ο  —3— -HM-0 


(14 Nj? 


Unit. 


АВ = 1 Does НМ intersect at D? What is the Algebraic name of HM in 
Given. relation to AB and AG? 
М:- 5 АС - М 


0424018 
Descriptions. 
AB 
BG := АС - AB ΡΕ := чо GF:- BG+BF GK - GF 
2ск? - rk? 
ЕК := ВЕ EG := ^. 2GF | GJ := EG ЈК = GK- GJ HJ:= JK 


_ EG.GH 


GH:- GK-(JK- HJ) CG: 
GK 


CE := EG- CG 


ВЕ - EG- BG AE:=AB-BE EK := ./ BE AE АС := AG- CG 


CE.EK 
|J ΕΕΚ CH 


DF-2.DE  HM-4CcE?.(EK. CH)” 


ВС := AB- AC CH -- /BC.AC DE: 


Definitions. 


1 2.N-1 2.N-1 
Βα Ν 1-ο BF-—=0 GF-—~——=0 ακ------ο 
2 2 2 
2 2 
1 8.N7-8-N+1 8.N2_8.N+1 
ЕК---о εα---.----- ен. 
2 4.(2.N 1) 4.(2.N 1) 
1 1 2.N-(N - 1) 
О HJ-— — E сна оч. 
4.(2.N 1) 4.(2.N 1) 2.N-1 
N-(N — 1) (8.N? 8. +1) 8.N2_8.N+1 
οα----------ᾱ------ο cE-—————— =o 
(2-N 1) 4-(2-N - 1) 
4.N-3 4.N-1 J(4-N- 1) (4-N 8) 
ВО АЕ — ος 
4-(2-N 1) 4.(2.N 1) 4-(2.N 1) 
N2.(4.N - 3) (4-N - 1. (N- 1)? 
AC- — — — -0 BC-—— =o 
(2-N 1) (2-N 1) 


CH- N.(N-1)(4 N-1)(4.N-3) _ о Mathcad claims that this is solvable, however, it was spread over several pages and I do 
(2-N - 1)3 E not know what to make of that; however, if it is right, then there you go for trisection. 


1 2 


6—20 D ee (вк? вимі, 
4.(2.N - 1) 4.(2.N 1) κ. 


2.(2.N - 1)? 


DE 0 HM- -0 


Unit. 
АВ := 1 
Given. 
Descriptions. What is the Algebraic name of the circle 
= - HM? Does point N divide DR in half? 
042501A М:- 5.768 AJ:=N p 
BJ 
BJ := AJ - AB BH :- > HR := BH 
HR 
HP := ra GO := НР AH := АВ + BH 
2 2 
AO := AH АС := ,/ AO” - GO 
HQ := BH AQ := AH FH := но" 
d ә Г 2 .AH 


AF = AH - FH FM: 
HJ := BH FJ:= FH +HJ ВЕ := BJ — FJ 


FQ := /BF.FJ MQ:-FQ-FM ΗΜ.- |FH?. rM? 


HM-MQ-0 DH - —— —— -FH- 0 


Definitions. 


1 1 
BJ-(N-1)=0 BH->.(N-1)=0 НР-2 (М -1)-0 


1 1 1 (N- 1)? 
AH-—.(1+N)=0 АС---/(8:3)(3-8:1)-0  2.———— -FH-0 

2 4 4 (1«N) 

1 [1+6.N + N2) 1 [1+6.N + N2) 


AF — =O FM-—.(N 
4 


a αμ Ед 
|(1 N) /(N« 3) -(3-N+1)| 


4 (1+N) 


S 


М, 


2 


1 (N 1) 
BF - — (М +3). = 
4 (1-М) 
1 (3-N+1) 
FJ- —.(N- 1). -0 
4 (1+N) 
1 (N-1 
FQ- 2 (9+3) (3: N« ПЕ тсн = 
1 (N - 1) 
MQ - —-(1+ N) ————————— - 0 
2 (N+ 3) -(3-N+1) 
1 (1^ N) 
HM- — .(N— 1). —————— — - 
2 (N + 3)-(3-N +1) 
(N- 1)? (N- 1? 


(24841) КЕЛГЕНІН 


Unit. 
АВ = 1 
Given. 
Descriptions. 

042501B Le c 

AB 
BJ = AJ ΑΒ BH := © HR := BH 
HR 

HP - > GO := НР JH:= ВЈ + BH 

JO: JH JG:= JO? - co? 

HQ:- BH JQ: ЈН  FH- но” 

U U ` 2.JH 


AH:- BH FJ:-JH-FH FM: 


АЕ:- ЕН + АН BF:= АВ – АЕ ΕΟ:- ν ВЕ.АЕ 


МО = FQ- FM guy. ./ FH? + FM? 


НМ - Мо = O DH - —— о 


What is the Algebraic name of the circle 
HM? Does point N divide DR in half? 


Definitions. 
1 1 
BJ-(N-1-0 BH-—=0 НВ---0 
2 2 
1 1 2.N-1 
НР---0 GO-—=0 JH- = 0 
4 4 2 
2.N-1 J/ (4-N - 1)-(4-N - 3) 
JO-———-0 JQ- 
2 4 
HQ 10 JQ 2N 1 0 FH 1 =0 
2 2 4.(2-Ν- 1) | 


8.N2-8.N+1 ` 


1 
АН---0 FJ- 
2 4.(2.N - 1) 


8.N2_8.N+1 


М -9 
4-/(4-М-1).(4-М-3).(2-М-1) 
4-М-1 4.N-3 
AF- —————- -0 BF- —— ———- = 0 
4-(2.N - 1) 4-(2.N - 1) 
y (4. N - 1) (4- N - 3) 2.N-1 
FQ--——————— —— -0 MQ-—————————— - 0 
(2-N - 1) 1 
———— = DH-—-————--0 
4.(4.N - 1)-(4-N — 3) 2.(2.N - 1) 


DH 
НМ-М0-0 ---ЕН-0 


Unit. 

АВ-1 Does the difference CJ апа 
i JT each have but one 

Given. Four Lines To A Point Algebraic name? 


N:-5 AD:-N 
042901A 


Descriptions. 


BD 
BD:- AD- АВ ВС- E CR := BC 


ср? 
CP := ВС CD:- ВС AC:=AB+BC CG := "AC 
cv? + AC? - Av? 
AG:-AC-CG АУ-АС CV-BC CF--— — —— 
2AC 
CF.CR 
ВЕ-ВС-СЕ DF:=CF+CD  FV:=.,/BF-DF CE- — — 
CR- FV 


BE:- CE- BC BG:=BC-CG EF:-BE+BF EG:= BE + BG 


FV.EG CG.GL ca? 
GL := GS := CJ = — 
EF CR GS + CG 
GL.CJ 
JT := 


CG 


Q N 
= <ç | 
O old ο Q 
< 
WI: ка | 
N 
ο IL Ό A 4 
м 5 « ο | 
[9] lI ο 
.. < 
о у = II 
< z O 
I q < 5 
Т ο о o 
> м | T 
| =) =) 
x 2 Q m 
οι о = 
" - о б Т < > 4 Q | | 
m ο р 
біз ol ὃ <| 5 8 5 
| Ш її Ш || її 
= © N N - - 
ο < ο < < E 


N-5-0 АП-М-0 


Definitions. 
N-1 N-1 N-1 
BD-(N-1-0 ВС-----0 СЕ-----0 СР-----0 
2 2 2 
N-1 N+1 (м 1? 2.N 
CD--——- -0 AC- НЕ C MT - - 
2 2 2-(N + 1) N+1 
2.N N-1 [N2, 4.N « 1). (v - 1)? 
А «το СУ-----0  CF-—— — — =0 
(3-N+1)-(N—1) N?.(N +3) -(N—1) 
ВР — ———-0 DF-——— =o 
(N + 1) (N + 1) 
М-(М-1)-/ (N+3)-(3-N+1 
py M Dy y 
(Ν +1) 
(ч-1)2(м2+4.м+1) 
2|3.N-2.N-/(N«3) (8-N« 1) +3-N +N +1 
iw—1)-(w-\/3.N2410-N+3-3-N-1) N-1 
ВЕ уча о 10 BG-q-—1-0 
3.N-2.N -/3.N? .10.N -3« 3.N7. N21 
-- \/з-м2 + 10.N+3.N..N2 , 4.N+ 1). (v - 1)? - N.N- 12 |N, 3. N2+10.N+3+1) E 


о == 2 7 νι δε аума зе ο 
3 2 2 3 2 2 3 
(N-1) Ι9Ν-2ΝΑ/ΘΝ +10.N+3+3-N +N +1 (N-1)|S3.N-2. NN .N +10.N+3+3-N +N +1 


Ең NN- 1-83] ЗЕ З ССС | P NN 12 / (83) оц (N+ /3.N2, 10.N+3+1) 
(4-1) (N2  4.N+ 1). 8.ν2. 10.N+3 (ч + 2 .N2, 4.N « 1) /3.N2. 10.N+3 


4 3 2 
CIL LN 2N C 6N νι ο w-(N—1)-(w+./3-N2+10.N+3+1) 


JT И 
3 2 
14-М-(М-1)-2.М -4-/3.N +10.N+3.N+2 7.N-(N 1) - N? «2. /3.N?.10.N-3.N« 1 


-0 


-0 


8.Ν- V3.N2, 10.N+ 3.[N (N+ 1) (мн 14.N2 | 34.N2. 14.N+ 1) м (змо 28.N1, 117.N2 , 216 .N2 , 117.N + 28) 


2-N-(N+11-N5441.N4+75-N°+75.N2+41-N+11)—./3-N2+10.N+3..N2.(N*+10-N°+35-N2+36-N +35) +10-N+1|+2 


1g.N—./3-N2+10-N+3-(N7+9.N°+15.N°-25.N4-25.N9415.N2+9.N+1)+48-N2-2-N°_132.N4-2.N°+48.N°+18.N7+2-N®42 i 


= 0 


0 


44.8 + 164-N? + 300-N? + 300-N^ + 164. N? . 44.NÓ « 4.N" —./3.N2+10-N+3-(2-N°+20-N°+70-N*+72-N°+70-N2+20-N+2)+4 


99.N9 -25.N? -89.М9 .99.N* -3.N «89. N9 .25.N7 . 3. NS , /3.N2, 10.N « 3.(33.N? - 14.NÓ -33.N9 - N7 + 14.N2 + М) 


= 0 


2.(N « 19. (N? .6.N « 1). /3.N2, 10.N « 3 208.Ν2. 488.N? 57Ο.Ν 488.NŠ 208.NŠ_40.N7 -3.NÓ -40.N- 8 


N-1 N+1 
CM- —— -0 AK- -0 
4 
κο. zm VNI NHD o 
4 — 4 ü 
N+ 1). (N- 1 
cy (НО 5 
2.,/(N+3)-(3-N+1) 
" (N — 12.(N « 1) (N? « 4. N ι) » 
J(N«3) (8-N « 1).|3-N-2-N-/(N« 8). (8-N 1) +3.N2 - N2 1] 
(N + 1)? 
J(N + 3)-(8-N « 1) 
x Εμ (N93. 3-N « Εμ ο... _ 
4-N-(N 3) (3-N « 1) -/ 3-N? « 10.N« 3.(2.N? . 6.N? «6. N + 2) 
з а + 10-м+3.(м2+м) -[N + 6.N2 + NŠ) 
дно о Жай o 50 
3-N+3-N7+N°_2.\/3-N7+10-N+3-N+1 
AJ - 
JC 
TJ 
w-(N—1)-(w+4/3-N2+10.N+3+1) 
TJ-JT- 0 JT- -0 


7-N-(N+1)+N°+2-\/3-N7+10-N+3-N+1 


P 2 Unit. 


АВ :– 1 Does the difference CJ апа 


JT each have but one 
Given. Four Lines To A Point Algebraic name? 


N :- 1.22457 АО := N 
042901B 


Descriptions. 


AB 
BD:- AD- АВ ВС- > CR := BC 


ср? 
CP := BC AC := BC CD:- AD- АС CG:= CD 
cv? + cp? - pv? 
DG:- CD-CG DV:= DG CV - BC CF := 
2CD 

CF.CR 
ВЕ- BC- ΟΕ АЕ: СЕ+ АС Εν :=./BF-AF CE - — —— 

CR- FV 
ВЕ:- CE- BC BG:=BC-CG ΕΕ: BE- BF EG - ВЕ + BG 
οι. FVEG os 9690 ο. ce 

` EF ` CR ` Gs +cG 
GL.CJ 

JT := 


a с 
= Оо | p 
о on 4) A 
| м T | Ы 
IL ві 
о Ш a m a 
< 5 ο [9] | 
ο Il, a 
I о 
a |, m= I 
а 5 a li, 
ч а о 
ЦА о - ο ο 
= | TN 
οι D A m > о о 
x Š СЕ са `a; ° 
A A 
91е o 8 ο! 8 Š 5 
Ш IL Ш Ш | I 
= © N N > > 
[9] a ο Ω Ω E 


Definitions. 
1 1 1 1 2.N-1 
BD-(N-1-0 ВС---0 СЕ---0 СР---0 АС---О CD- -0 
2 2 2 2 2 
1 2.N-(N- 1) 2.Ν.(Ν 1) 1 
Dd. === 0 παρ 7 об pv —— — 9 бу» з0 
2.(2.N 1) 2.N-1 2.N-1 2 
6.N?-6.N«1 (4-N - 1).(N - 1)? N? .(4.N - 3) 
2.(2.N - 1) (2-N - 1) (2-N - 1) 
N-.(N- 1) -/(4-N- 1) -(4-N_ 3) 6.N7-6.N«1 
μμ НР ο ο Со 
(2.N 1) (a. - 4-N2) V4 N1) (4-N 8) - 2-(2-N 1) 
(x — 1) (s.m / 16.N2_16.N+3-4.N2 1) N-1 
(2.N - 2-N2) ./ 16.N? - 16.N «3 8. N? - 12.5? 6.N- 1 M 
ES /16.Ν2- 16-N + a-N-(N - 1) (6-N?  6.N + 1) E" 
(2-N - 19. (2. -2.N2)../ 16.8? 16 N «3 (2. N - 1? | (o. N 3) 
- Ν.(Ν. 1) (аа / 16.2 16ν 8. 1) "p NN- 1) -V(@N-1)- (N39) (2.N+/16.N?-16.N+3-1) | 


(2-N - 1). (8-м3_ 12.Ν2.6.Ν. 1) (a.N - 2.Ν2)../16.Ν2.. 16-N+3| (2-N-1)-(6-N?-6.N+1)-\/16-N2-16-N+3 
\(16.N2-16.N+3-(6-.N2-6.N+1) 


NN 1) VANI 4N 3.2 .N+ U 16.N2_16.N+ 3-1) 
(2-N - 1? (вм? 6.м+1) /16-N? -16.N «3 (ам? -а.м) 16.2 ιδ: 3) «(a2-N9 -48.М2 . 20.Ν- 2)../16.Ν2- 16.Ν43 


N.(N- 1) (ал / 16-N2 16.ν «3 1) 


(2.ν2. 2.x)../ 16.02 - 16.Ν «3 « (2: N - 1) (8. N? 8.Ν-: 1) 


JT- =0 


1 2.N-1 1 
CM-—=0 DK--——-0 κο---ο 
4 2 4 


(4-N - 1).(4.Ν - 3) 2.N-1 
аас ае 
4 2.4/ (4-N - 1) .(4.Ν - 3) 


(2-N - 1).[6-N? - e. ι) 


DQ- 


CZ – = 0 


(2-N - 19 /(4-N- 1) (4-N- 3)+(4.N- 1)-(4-N -3).[2.N - 2.Ν3) 


(2.Ν- 1)? 
DU. oen 


J(4-N - 1)-(4-N - 3) 
2-N-(32.N* 80.Ν} 82.N2—43.N +11) - (2-N - 15/16. N? 16. N 3-2 - 
2.(2.N - 1)? 16.N? - 16.N « 3- 4.N (N - 1) (4-N - 3) (4-N - 1) 


i N-(N - 1)-(2-N - 1)-/ 16-N? -16-N 3 - N-(N - 1) (8-.N? - 8. N « 1) 


(2.м - 2.N?) ./16.N? - 16.N «3. 8. N? 12.82. 6.N- 1 


" (6.n2-6.N+1)-(16-N? -24-м2 + 10-N - 1)-./ 16-N? 16.Ν « 3 -(e.N? 6.Ν 1) (64-.N* - 128.N? + 86-12 22. N + 2) зб 


[s.N-(N — 1).(32.N* 64.N2 + 53.N2_21.N+4) « 2] / 16.N? 16.Ν 3-4 (8.2 -8.N 1) (2. N 1} 


DZ 


DE 


py ΚΙΝ-1)(2.Ν- 1) -/ 16-N? - 16.Ν + 3 (64.4 128.93 82.Ν2- 18.N+ 1) -N-(N 1). (4-N - 3) (4-N - 1).(32-N* - 64-М9 «49.Ν2. 10.N « 1) в 


JA6.N2_16.N+3.[128.NŠ - 384. N? 468. N^  206-N? + 100.N2_16.N+1)-(2.N- 19 .[16.N2_16.N « 2) 


N-(N - 1)-(4-N - 3)-(4-N - 1) (з2:М9 64.Ν5 + 42.N? 10.8 « 1) -N-(N - 1). (2-N - 1) (64:М9 - 128-М9 .82.N? 18.Ν « 1)-./ 16. N? - 16.Ν 43 ΝΡ 


τ 
2.{8.Ν2. s.N+1)(2.N-1)5. 16.N2_16.N+3-(4-N-3).(4.N-1).|4-N.(N- 1) {32.Ν7. 64.N2 58.Ν2. 21. N « 4) 1] 


S 2 Unit. 


Just some Algebraic Names 
Given. 
N := 4 АЕ := N 
050601А 


Descriptions. 


BE 
BE :- AE - AB вого AO:- AB- BO AJ:- AO JO - BO 


JO 2 2 AG 
μες. AG:-4 AO -GO АР := —— ОР:= AO- AP NO - 2.0P 


AN:- AO- МО JM:- NO НО = ВО HJ:-2.JM АН:- AJ- HJ 


AN. AH 2 2 
АС := СН := ү AH -AC HQ:-2.CH CN := AN- AC 


AJ 
СН.АЈ s л Jo? + no? _ uj? 
JN := CQ-CH JQ:=1/(CQ+JN)“+CN* OR = ————— ———— 
AH 2.HO 
2 2 ғо- 19:40 ы, ро DQ := ОСО τρ. JQ - (DQ + FJ) 
JR := / JO“ - OR "^ OR = ` CQ+JN . 
JR.GO 


ЕН = HO-FO FG:= 


АЕ := AG- FG 
OR 


S 2 


М, 


Definitions. 
N-1 N+1 ,/(N+3)-(3-N+1) 
AE-N-0 BE-(N-1)=0  BO-———-0 AO-——=0 μα Yo" - 
2 2 4 
2 2 2 
(3-N+1)-(N+3) (М-1) (М-1) N7+6-N+1 
дрон ee pc. luu EP ci Mt ΕΓ. 
8.(N+1) 8.(N+1) 4.(N + 1) 4.(N + 1) 
(N-1)2 _ 2N _ AC N-(N? .6.N « 1) о cu ΝΠ ΥΝ-8γ8Ν:1 , 
2:(М + 1) N+1 (N + 1)9 (N + 1)3 
EG 2N(N-1-/N*3./3N*1 O CN (N - 12 (x2. 6.N 1) о зм. 7/8783 NS1(N-1 5 
(N + 1)9 4. (N 1)3 aed) 
2 2 2 
36 (N — 1) -[N +6N+1) | КЕ (N — 1). (x +6N+1) | gg CD УМЗ VENI , 
2.(N + 1)2 4. (N + 1)2 4.(N + 1)? 
(N - 1) .(N + 1)? 2.N-(N - 1) 2.N-(N - 1) 2.Ν.(Ν 1) 
ҒО---2------0 20-5----2:-0 DF-—— — --0 FH-—— — --0 
2.(N +6-N+1) (N+ 1) N +6-N+1 N +6.№М-+1 
- (N-1?./N:3 4/38 N41 ` N-1 


4 (N? . 6.N « 1) di E ° 


(2.N - N21). /8 N1 /848«(N2«6.N« 1) / 3-2. 10.8 «3 
π΄. a οκ acids ee YY 


4.[м2 + 6.N « 1) 


S 2 Unit. 
АВ = 1 
Given. 
N:- 1.46595 АЕ: М 


Just some Algebraic Names 


050601B 
Descriptions. 


AB 
BE := AE - AB το σα, ЕО: BE+BO EJ:= EO 


JO 2 2 
JO:- BO СО: — EG -.EO -GO 


EG? 
EP :- EO ОР: EO- EP NO:= 2.0P 


EN:- EO- NO JM:= NO НО = ВО HJ:-2.JM ЕН:- EJ- HJ 


ЕМ-ЕН 2 
ЕС = CH := | EH“ - EC 


HQ:-2.CH СМ:-ЕМ-ЕС 


EJ 
2 2 
CH.EJ 2 2 JO + HO” - HJ 
JN -- CQ := CH ЈО := 4 (CQ + ОМ) + CN ОК = — 


2 
ЕН 2.HO 
Г 2 2 ғо- 19:40 ы, ро DQ := Hee 
JR := JO -OR ` ОР di ` CQ+JN 
JR.GO 
DF = JQ - (DQ + FJ) FH:= HO-FO FG:= EF := EG- FG 


OR 


S 2 


М, 


Definitions. 
1 2.N-1 2.N-1 
ΒΕ (Ν 1 -ο BO-.-0 EO- -0 EJ- - 
2 2 2 
1 1 J (4-N- 1)-(4-N 8) 
dO-—0- Жас 20 жоса. 
2 4 4 
(4-N — 1)-(4-N - 3) 1 1 
gp. О ip. о 0. 0 
8.(2.N 1) 8.(2.N- 1) 4.(2.N - 1) 
8.N?-8.N«1 1 1 1 
ЕН з — — 5 JM-—— 50 HO-—-0 в 
4.(2.N - 1) 4.(2.N - 1) 2 2.(2.N- 1) 
2.N.(N - 1) N-(N - 1). (8-N? - 8. « 1) N..\/(4-N_ 1) (4-N-3)-(N - 1) 
ΕΗ--ππ-τ--0 Ες----------------ο 5Β-----------------ο 
ANS (2.Ν 1) (2.Ν 1) 
2.Ν.(Ν - 1) / (4-N - 1) (4-N 8) 8.N?-8.N«1 J (4-N- 1)-(4-N 8) 
πο--------------------ο €N-— = о -0 
(2. N - 1) 4-(2.N - 1) 4.(2.N - 1) 
N«/(4-N- 1)-(4-N - 3)-(N - 1) (вк? - 8. N « 1) 8.N7-8.N«1 
€CQ-—-——— 10 JR- — — 7-0 OR-—— ——7 -0 
(2-М-1) 2.(2.N - 1) 4.(2.N - 1) 
J(4-N-1)-(4-N-3) (2.N - 1)? HO 
4.(2.N - 1) 2.(s.N? - &.N « 1) 4.(-BJ? + no? + Јо?) 
2.N.(N- 1) 2.N-(N- 1) 2.N.(N- 1) 
р0------2-0 υε---------ο FH-— — =0 
(2-N 1) 8.N?-8.N«1 8.N?-8.N«1 
J/ (4-N- 1)-(4-N 8) 2-4/ 16-N? - 16.N « 3-N .(N - 1) 
ео Е... 0) 


49 ν2 8.ν.ι) 8.N2_8.N+1 


є Unit. 
2 АВ := 1 What is ап Angle? 
Given. 
— AB 
1° 10 
050701 EP N2 -8 
Descriptions. 
P 


ΑΟ:- ΝΙ Νο BQ:=AB-AQ DQ ':-./ BQ:AQ 


AB 
АО = АТ 42.40? ОО:- AQ- AO 
ОО-АО 
py - /(A0+DQ)7+092 on. 99.40 
AO+DQ 
AY (БО + AO) 
QR: оо-ов к-т 
рү 
QR.GK 
GK:- KS-AO GR- — — GO - GR-« OR 
2 DQ 
AO 
CO - BC: CO-AO AC:- AB-BC 
GO 
Definitions. 


AQ-N,:N-0 BQ-(1-N, N5)]-O DQ-.N N5-N,7.N5^-0 


J 2 2 


AC = 1.61803 
N> = 8.00000 
Мі = 10.00000 


= 1.61803 


= 0.00000 


2:ΝΙ ΝΟ 1 
= 0 


AO-—-0  AY-——-0 OQ- -0 DY--—————————————————— 20 
2 1/2 9 2 2 
2.2 2.2 
| Ny: N2- Ni Ма" (2: N4-N5- 1) ЖЕНГЕН Νο +1 
QR-——=o К8----------------0 GK - 

2 2 м: М 1 
СЕ GO - —————————————— - 9 CO- 
2.2. |N4-N5- NA^. N52 «1 2,2 

2. |N-N5- N^.N52 « 1- 2. N.-N5 +1 2.N,..N5« |2. |N.-N5- N2.N52 «1-1 
За 112 Ni Мо 112 Е m 112 112 Ni Мо 


4-81-М2-2 2.(2-N,-N5- 1) 


2 2 


2 2 


= 0 


= 0 
2 


2-[2-N, -N2 - 1) id 


2 
мам S. | [10.5 мз +5-5_ 


2-82-10 


АС 0 


Unit. 
АВ - 1 
Angles by Ellipse: 
0507013 
Descriptions. 
AB 
АС:= ВЕ ү 2.AC? 
BF 
BG := E СН: AC CG:= BG 
2 2 
GH := CH - CG BH := 4 BG + GH 
BH2 AB - (4 BD) 
AB 2 
Definitions. 
1 2 
AC-—-0 BF - у2 = 0 
2 2 
2 1 2 
PEER CH-—-0 сь УЗ о 
4 2 4 
2-4/2 2-42 
4 2 
2-1 
2-42 = УР г. 
BD - EE sý 02-77, 20 


Unit. 
AN:- 1 
Given. Elliptic Progression Outtake Two 
N := 5.52 
0507012 Angles TEV and EVJ equals CTG. 
Descriptions. 
AN AN 
EN := 72 ЕТ:- ЕМ ЕУ:- ЕМ ЕС:- N EP := EG 
а EG? ET.GX ұқ 
GT := ү Еа -ET  GO- —— GX:= GT-2-GO JX- б 
GT GT Ты 


_ EG.GX ET JX — 


GJ: — 13.0  JV-JX Е EG«GJ | 
GT EP GJ x 

T 5—5 | EJ.EG | JV.EQ | 
TV.-JET?-2.ET.JV. JV? . gj? Е0---у 969- | 
GQ-GJ-0 EE CUP Ld ppp Q πο Q | 
i TV 2ЕС ` 2. - 

М +4 | 

Definitions. | 


1 1 1 1 1 
EN-—-0 ET-—-0 ЕУ---0 EG-—=0 ЕР---0 
2 2 2 М М 


үн? +4 _ 2 _(N-2)(N+2) _ 


(М-2)-(М--2) 
GT--— —-0 60--------0 GX – -0 


JX 


| 2 
e NA N?.4 2.N A N? 14 2 (n? + 4) 
(N — 2) -(N +2) ET JX (М — 2) -(N +2) 2.N 
ea- —— -0 5-51-09 мо -0 EJ-——-0 
м.(м2 +4) ЕР GJ 2 .(N? +4) N?.4 
2 4 (N-2)-(N + 2) 
r — -0 EQ-—— -0 60 =o 


ν2ι4 N? +4 м. (м2 . 4) 


Unit. Trisection: 


0507013 
Descriptions. 

AL NR 
AE := аг ЕК: AE МК: ЕВ FN:= a EN := AE 

2 2 2 2 
EF := / ΕΝ -FN DE := АЕ ПЕ: DE-EF DN:= ΡΕ ΕΝ 
2 
AN 2 2 

AN := DN ο CUR EL: АЕ BL:= AL-AB BN:=. АМ -AB 

BN ΕΙ, 
EJ := GH := AE - (ЕЈ + 2-AB) 

BL 

Definitions. 


εν. 1.0 er- YS -o ος 27$ о ан- Y 43-0) 


4 
E = 


є An Elliptic Progression takes place on a finite length of line. An Elliptic 
2 Unit. mZCAAW _ 4.000 Progression may be defined in terms of a number of diameters of smaller circles, 
| mZARCN each defined by the same angle from the circumferance of the larger circle, from 
Bec the center of a circle to its perimeter. When the sum of the number of those 
diameters minus one half the starting diameter are equal to the radius of the 
larger circle, the angle that defined the smaller circles will divide the larger 
circle evenly and the same number of times as the total number of smaller 
circles. 


Given. 


050701A 
Descriptions. 


CP:-4/2AC?) AP:-AC EP:= ΟΡ 


CE := / AC? + (AP + EP)” 


EK:= CE ЕН:=СЕ AE:-.CE2 АС? 
АТ-ЕК 
АН = EH-AE АТ:-АН EU- 
АС 
ЕК 
gu 5027339 1 ++/2 +-/ 2-\/ 2 +-/ 2 = 5.027339 
Definitions. 


ву (ана /2./2+ 2) - o 
cP-/2-0 ЕР-/2-0 св-/2:/2:/2-о 
AE-(/2«1)-0 ан-(/2-/2-/2-1-/2)-о 
ко-(2-//2-2)(/2»2)-0 


М, AL := 1 
0507013B 
Descriptions. 
AL 
AE:= АВ: \/2.-АЕ2 
АК 
АМ := ча ЕО = АЕ EM:= AM 


MO:- EO- ΕΜ  АО-/АМ2-мО?2 
AO 
AY: — БУ АБ? Αγ 


2 


EN = АЕ NY - EN EY AN := J AY? + NY? 
2 
AN э а МР.АЕ 
АР. `` NP:- JAN2_AP2 ES = 
ΑΙ, AP 


AL 


Definitions. 


m 2-/2 6 - V2+2 κα ке 25 \2+2 9 
4 4 4 
ΗΝ 2- 52—20 mes 272 0 — 2-V? 0 


Quadsection: 
R 


Unit. 
АС := 1 


0507014 Outtake Four: Some Names 
Descriptions. 
AG AE 
AE := τα. АС := = CG := AG- AC CJ := ./ AC .CG 
Г. 2 2 2 
EL := АЕ CE := AC JL = ЕР -2.EL.CJ«-CJ +CE 


AJ:=./AC7+cJ2 GJ:-— σα ου AL:- AE? + EL? 


Definitions. 


1 1 1 1 
AE-—=0 AC---0 са-[1-1)]-о0 с7-2:/3-0 


9 2 Alternate Method: Pentasection Or 


: Irrational Rationals 
Unit. 


AL:= 1 Irrational means the inability of a grammar to provide a name for a given thing. Many things are then 


irrational in Arithmetic due to the principles of the naming convention. Algebraic naming solves the 
0507013 problem by incorporating operands as part of a name. Algebra provides a degree of rationality then 
that is not achievable by Arithmetic. The following are some Algebraic names. 


Descriptions. 
AL AE 2 2 
AE := E АС := E СЕ :- АС ER = АЕ CR:-4 CE +ER CJ - CR 
s а EN? + ER? - NR? 
EJ := CJ - CE JR:=4 EJ +ER NR := JR EN := AE EM = —— ——— 


2.ER 


KN : 


| 
= 
а 
= 
я 
Ш 
= 
= 
N 
| 
t 
= 
№ 


EL := AE KL: EL-EK LN / Κι + KN” 
EG:- GL: EL-EG AG: AE+EG GP:-W/AG.GL 


PR := y ER?-2-ER-GP+GP7+EG* PR-LN=0 ΑΝ-- AL?- LN? 


AN 
αν 


N. 


Definitions: 


mp VEE „ кы (У 1) о mar [УВВ 


"Ералаш IN- Z -/8-2./10+2-/5=0 εα-[--ᾳ-νθ]-ο 
5 1 3 1 i 0622-8 
р [5-3 -/8)-o ЖЕРЕБЕ: GP- =. 10-2-/5-0 


PR- 9-2 10+2-/5=0 AN- 2/8 ау 10/2. /5-0 


S 2 


051101 Round Tuits 


I had intended to someday write this 
figure up, it is chock full of fixed 
intersections which are part of the figure, 
you just have to find them. Here it is, 
some eighteen years later. I know that 
there are a lot of circles in it, but in order 
to writhe this figure up, I need a round 
tuit. 


- 1.20194 
N> = 1.93482 
m/GBH = 27.14377? 
m ¿GBP = 18.09584° 
m/GBH 


= 1.50000 
πι ΩΒΡ 


Y (2 Unit. 


AB = 1 
Given. 
N; = 1.20194 
Nə := 1.93482 
Descriptions. 
№1 + М> АВ 
AS:- ————- AS-0.810608 ST:-4/AS.(AB-AS) АО:--- 
2:Νο 2 
2 K 
2 2 OP 
ΟΟ:- АО ОР:= АО OS:- AS-AO PS:= /OS“+OP CO := ETT 
N> 
co? + ow? - cw? | 
АС - СО + АО CW:-CO ОМ: АО OX:= —— ~~~ 1 | 
2.CO | 
2 2 2 | 
FW..2.0X CF- CW-FW ca- ro-ao ЕО “Ὁ ΤῸ ο ο ο АШ 
bad T E "23 E Е 2.CO № = 1.93482 | 
N 1 | 
ΒΟ:- АО ВЕ: ВО- ЕО AE:=AO+EO ЕЕ:=-/АЕ.ВЕ СЕ:- ΟΕ 5 - +> 7081061 | 
. 2 l 
FO.EF DF EF.DF DO AS = 0.81061 | 
ΡΕ := FH:- — DE := DO := EO + DE GH:= — Nı+N2 | 
EO 2 FO 2 — —7 АЗ = 0.00000 ` 
2.N5 | 
GH ЕО.ОР АА, = 1.47525 | 
GB, = — 1 = —_ +AO AA, = 1.475247 OA, = AA, — AO | 
2, ОР-ЕЕ 
= РА, ΕΕ FA; ! 
PA, = OA, + OP EA, = OA, = EO FA, = "ОР FJ - 2 N3 | 2 


C1 Ξ AO со = GB, сз = ЕН C4 = CI ος Ξ FJ 


с1 =0.5 .c5-0.153949 с; = 0.179725 


сд = 0.247133 cs = 0.319863 


S 2 


сд = 0.247133 cs = 0.319863 


Definitions. 
AS———— =0 ST- — v nn = 0 АО---0 
2.N 2.N 2 
2 2 
N [νι Νο” 
0-2-0 ОР- 2-0 OS-———-0 Р-Я = 
2 2-N2 
N N *N5 N 
O-——--0 AC- -0 CW-——-- 
{ 2-Ny 2-Ny 
Ny Ny 
OW---0 -— -0 а 
4.N5 2.Nə 
СЕ- - αι oos б 
2.N,-N5 4.N4.N5 
2 2 
FO-—-0 Ө —__ прі вом ο 
4.N2 
м, «2. N5) (N4 - Ма)? 2.N5 - Ма) (Ма + N5)? 
( 174: 2) | 1 9) ( та 1) { it 2) 
ВЕЕ о АЕН -ᾱ--- 
4.N2 4.N2 
Екы -- = UU аери = ο TUE -0 
4.N2 
бис το SG 
2.N,-N5 
DF — ——— ео FH - 


2 2 
2.8; (Мі -8.No ) 


c1-0.5 со = 0.153949 


c3 


= 0.179725 
№ 
|, = 1.20194 | 
í = 1.93482 | 
a Ni 1 | 
| +— = 0.81061 | 
| | АЗ = 0.81061 | 
| x О в 000000. 
| | | 2.N — ` | 
| AA, = 1.47525 | 
| 2 е, = 0.50000 x x x 
) ин | е = 0.15530 | | | 
P ο, сз [^ cs mh F C3 = 0.17973 | | Ni М, | 2 
ЕР са = 0.24713 | 
7 cs = 0.31986 
(2:85 N1) (Ny +2-Np) 2 2 


2 2 3 2 2 
4-м: (Ny -3.N22) 4:ΝΙ Мо {νι -3.N22) 


N.° N.° 
Ny ΕΣ -ΝΙ ) ЖЕ -N4 ) 
3 | 
№, | 
GB, - 2 2 = 0 М, = 1.20194 | 
4-м: (3-N5 -ΝΙ ) N, = 1.93482 | 
Ni 1 | 
2 2 2 2 | +— = 0.81061 | 
(N1 мо) м. [а-н - М1 -М2-/4-Мо Ny (Ny 2-9) (N, + Νο) 2-82 2 | 
AA1 = η Fəal 3 CUN күті төсе БЕТТЕ r - 0 AS = 0.81061 | 
2n, Μα -Ni -N2 .|4 No -Νι "— | — As = 0.00000 
І І š 2 І 
М (зом 2 N 2) й | | АА, = 1.47525 | 
OA, - = d τ ει = 0.50000 | | | 
2 2 2 2 2 2 3 | J| сз = 0.15530 | | | 
2 [N «Ге ма" - N^- N5^. |4.No 2 - N^«2.N ) и, 2 93 | | | 
1 2 1 2 2 1 2 са cs c4 cs = 0.17973 | N; N. | 
3 2 2 3 2 c4 = 0.24713 
(να ΝΣ; ma (Ni - N2) (N1 ° Nə) 2-5] _ cs = 0.31986 
PALO 4.2 6 2.4 6 2 2.3 2 
6-81 N2 -N1 -9:ΝΙ΄ ΝΟ +8-N2 4. | 4. N59" - N^. No (Ny - №2) (Му + Νο) 
2 2 2 2 
Jan -N4 ΝΑ (Ni - Ма) (Ni + Νο} (N: -3.N22) 
EM 3 2 2 s ° 
4-82 ІШ? -ΝΙ (Ny = Νο) (м, + N2) АРЕНА 
NI * N5)-.| N5?.| 2-N5? « (м+м). | 4-N92 - N^. (N4 -N 19, -2-N5)-(N,+2-N5)-(N5_-N 
ME 2): 2 ]2Ν2 + (М1 2): №2 1 (Ni 2) (δι Ма) (N1 Νο) (Ма ) 0 
= 


3 4.2 6 2.4 6 3 2 2 
2.N5^..|6.NQ Νο΄ -N1 -9:ΝΙ΄ Νο «8. No" -4:Ν2 (Ny + N3)- |4-N59" - NJ (Ny - №2) 


FJ — 


(Ny Мо) / m5? | 2-85? + (Ny + Мо). [4-52 м? (wm, - m) ма 2 Na) (Ny 2 Ng] (Na - N1) 


“ы 


Unit. 
BG := 1 


On Trisection 


For any given trisection what is the Algebraic names of BC and 
Given. BE taking BG as unit? 


N:=9 AG:=N 


051301 
Descriptions. 
BG 
AB := AG - BG BF := > AF :- AB + BF 


AN:- АЕ AK:-AN FK:= ВЕ 


AK? + AF? εκ2 
AE: — — — АІ-АЕ Ικ- ΑΚ. ΑΙ 
2.AF 
АЕ.АН 
HI-IK AH = AK-(HI+IK) АС: κ 


ВС = AC- AB ВЕ := ΑΕ -AB 


Definitions. 


1 1 
N-1-AB=0 2-ВҒ-0 2:2-8-1)-АҒ-0 


1 (в.м2-8.м+1) 1 
--.--------------------------- -AE-O0 —.— ——— -IK- ϱ 
4  (2N-1) 4 (2.N- 1) 
(N- 1) (s.N? вимі) 
2.N.————— -AH- О —— Tv М (М-1)-АС- 0 
(2-N - 1) (2.N - 13 
м_12. LNI gc. d CH TN eim ὁ 
а-н 15 4 (2.N-1) 


1 (-3+4-N) | 


| ВЕ-0 
4 (2.N- 1) 


Unit. 
АВ - 1 For any given QLX, XLZ is 1/3 of that angle. What are the Algebraic names in 
| this figure for the cords QX and XZ? 
Given. 
№=5 AG-N 
051401 " i 
Descriptions. On Trisection 


BG 
BG := AG - AB Bo NO:- ВО AO:= АВ + BO АМ := AO 


AM? + ΑΟΖ. NO? 
AF = — AO ^ АК-АҒ KM: AM-AF ЈК:- KM 


AF AJ 


AJ := AM - (JK + KM) Ар - BD := AD- AB DG := BG- BD 


DJ:-JBD.DG OT:= DJ OP:= ВО DO - BO-BD PT:= OP-OT 


DO -OP 
OU = рр BU:-OU-BO AU: BU-AB DU: AU+AD 
2 2 PU.DU 2 2 
PU:= γου” ορ” JU. συ JP:-PU-JU АР:- /АО?%ОР 
2 
AO OP.AH 
AS:- —— PS. AP-AS HS:-PS ΑΗ: AP-(PS-HS) СН- 
AP AP 
AO. AH 2 2 
АС:---5- ВС-АС-АВ CU: BU-BC HU: ү СО? «CH 
CU.OU 
UV:- ну HV:i-UV-HU ον- HV QU: HU- (HV « QV) 
CH.OU HU-OU CH-QR 
OR:- — — RU--———  QR-QU-RU RW:= — — 
CU CU HU 
CU.QR Е 
ον. CUOR ыру. op (oR.Rw) PQ- /Pw?.Qw?  GU:- ВО+ 00 


HU 


Definitions. 
N-1 N-1 N+1 N+1 
Βα Ν΄ 1 -ο ВО-----0 NO--—--0 AO- = 0 2 = 
2 2 2 

N7+6-N+1 N7+6-N+1 (N - 1)? (N - 1)? 
д дк — ТЕ ο ee Е 0. ШИЕ 

4.(N+1) 4.(N+1) 4.(N+1) 4.(N+1) 

2.N N-(N? .6.N « 1) (8.Ν « 1)-(N - 1) N?.(N - 3) (М - 1) 
AJ-——— -0 ΑΡ-----------ο 5ρ----------ο pea-— o 

NY (N + 1) (N + 1) (N+1) 

N-(N- 1)-/(N+3).(3-N+1) N-(N- 1) /(N*3)-(3-N +1) N-1 U 
DJ-——— ——— 20 or-——~* = ор--2--0 

(N + 1) (N+ 1) 
56 (N?44.N+1)(N-1)? | - (N-1)3-N-2-N-/(N*3 Мона мамо ς 
2.(N + 1) ° 2.(N + 1)? 
BU (N - 12 (x2. 4.N + 1) put iw -1)-(../3.N2410-N+3-3-N-1) А 
2з .| о се ee ο. 

2|3-N-2-N-/(N« 3) 13-011) - 3-N? « N3. 1] S.N-2.N M 3.N^410.N«3«3.N2 «NO 3. — — tcm 

m w[n-/a-N? лона вона /зн 1083-1) , = /3-n2+10.N+3-N-(N24+4-N+1).(N— 1)? E 
3.N-2.NJ3.N?«10.N «3« 3.N7 + N2 +1 (x «19 1з. м 2. [| a-N2 10 Ν «34 3-N2 NŠ, 1) 

= ч 12. N. 13| 3.N 2.N./(NT 3) (8-N 4 1) +3-N2+N341| E 


2.|N9 - 6.N9 3. x (o.N?.20.N2 . 9.N 2) 1] - 8. N-(N « 3. a-N2  10.N« 3 


J2-N 4| (н - 1? (n + 19 |3.N -2.N /(N 3) (8-N * 1) +3-N2 
6.м5 NS. a.m. (o.N?.20.N2.9..2) 4.N (N12 ./a.N2. 10.8 «as 1/a.N-2.N-/ a N2« 10.N «3:3 N2 NŠ, 1) 


(N+ 1)9. 


зма 1]|-/a.N? .10.N«3.|3.N- 2.N /(N 4 8) (8-N & 1) « 3-N? « N2 ντ] 


РЕ Ja N-D? 1)3.(3.N-2.N-./3-N2+10.N+343-N2+N341)-(3-N-2-N-/3-N2+10-N+3+3-N24N2+1) m 


2.(N « 1)9 [NŠ ов мо . 27.N^..60.N? +27-N?+6-N+1)-4-N.(N+1)°../3.N2+10-N+3 


2 2 2 2 
м2 +1 2.(N« 1 2.(N- 1 2.(N- 1 
ap. Ñ *1 as /2( 1 ^ 0 pg Y2(N-D 0 gg V2(N-U ο 
V2 44 м? +1 44 м? +1 44 м? +1 
/2-N Ν.(Ν- 1) N.(N + 1) N-1 
АН - 26-0 CH-—2—— -0 Ας-------ο BC-—— -0 
J| N2.1 N +1 N +1 N +1 
E Ν(Ν. 12 (n f 3.2. 10.N«3 2.8 [/ 3.N2 + 10.N+3) I 
(х2 + 1).(з-н-2.н-/з.н2+1о-н+з+з.н2+н%+1) 
= 2.N-(N 1)-] (8 « 2) [a-N -2-N-/a-N2  10-N «3 3-N2  N9 1) 
[Nf (e.N9 127. N* + 60.Ν3 . 27.N? .6.N « 1) -4-N.(N « 12. /3.N2, 10.N+3 
- (13. (w2.. 1). (м8+6.№5+27.№4 + 60.Ν327.Ν2:6.Ν: 1) 4.N.(N+ 2. /a-N2  10-N «3| (ч + 1) -/a-N2« 10.N« 3-2 N|.(N2 . 4.N 1) 


л] (N+ ТЕГЕ ЕРЕТІН Т ТУТ ТТЫ 


HV - (UV - HU) = 0 


ον Ην-ο QU - [HU + (HV + QV)] = 0 
or- TOU s εν πυοῦ ϱο 
ου GU = 
QR-(QU-RU-O RW А. QW EO OR cd 
( = HU . HU 


PW - [OP - (OR + RW)] = О 


(N — 1) -/ 14-N «32.52 +14- N°+2-Nf-(N+1) ΝΤ) (8-N 4 1) (наз 6.N  1)«.2 


-0 


PQ 


3-N—2-N-\/(N+3)-(3-N+1)+3-N7+N°+1 


мм (зм ко «/4.Ν2;10.Ν:3) 
GU e З б 


3-N-2-N../3-N7+10-N+3+3-N7+N°+1 


Unit. Segment DF And HM 
АВ - 1 
Given. Given AB and AG, what is HM and DF? 


М:-5 AG:=N 
052201A 


Descriptions. 


BG 
BG:= AG- AB ВЕ:= E FK:- ВЕ AF:= АВ + ВЕ 


2 2 AF2 
АК := 4 ΔΕ ΕΚ АЈ := "AK JK = АК- AJ HJ := JK 


AF.AH BF 
AH:- AK-(JK+HJ) АС- EM:- — ЕБІ = 2.АЕ 
АК 2 
FL- FL? 4.EM2 FK.AH 
EF:- — — .—— ——-  AE:-AF-EF CE:- AE-AC CH- — — 
2 AK 
2 2 ΟΕ ΕΜ 
HM := \/ (EM+CH)*+CE? DE: —— —  DF:- DE + EF 
EM + CH 
Definitions. 


N-1 N-1 №+1 
BG-(N-1)=0 BF-—,—-0 ЕК--2--0 AF- -0 


γ3.Ν 
= 0 = 
v2 4-/м241 4../N741 4-4 N^41 J| N2 +1 N?.1 


- (N- 0? «м 1)? N (N - 1) 
ο ы 24317, gk Ν2Ν D o gy V20 1 | AH- 20 даса” б 


N-1 2.N-/(N«3) (3. N+1)+2 ,/(N+3)-(3-N+ 1) (N21) Ли) ΙΑΝ 1) - 4-N-(N- 1) 
EM-— —-0 FL-(N«1  EF-——— АВ О 
4 4 4 "m" +1) 
Ν-(Ν- 1) J ш + 1) la: -2-N-/3-N2 «10-8 «3 3-N2 νὸ 1) (21) /IN 73 (8-N « 1j - (4-N? зам) 
CH-—2—  -0 нм- NE -0 
N +1 2.JN2, 1 4 -(N? . 4.N « 1) 
- 3.N-2.N/3.N? «10.N«3«3-N? + МЗ+1 


2.(Ν2., 4.N « 1) 


Unit. 
АВ := 1 
Given. 


М:-5 ΑΑΞΝ 
052201B 
Descriptions. 


AB 
BG := AG – AB BEES ЕК:- BF СЕ: AG- BF 


2 2 cr? 
GK := ας + ЕК GJ:- —— JK:= GK- GJ HJ - JK 


GK 
еее GF.GH BF 
οι σσ се EM := —  FL:-2.GF 
GK 2 
ΕΙ, | FL? 4-ЕМ2 FK.GH 
EF:- ——-——————— | GE:- GF-EF CE:=GE-CG CH- — — 
2 GK 
— _ CE-EM Е 
нм Emic? ce? РЕ русу РЕЗ DE+EF 
Definitions. 
1 1 2.N-1 
BG-(N-1-0 BF-—-0 ЕК---0 GF-“ —— -0 
2 2 2 
2 
бк V2-N7-2.N+1 ς aj Υ22Ν-1}᾽ κα сз ^^ -y 
2 4-4 2.N?-2.N«1 4-J2.N?-2.N«1 
2 2.N-(N- 1 N-(N- 1).(2-.N- 1 
HJ- v2 о сн. À V2N(N 1 (0 eg ΝΙΝ-1)(2Ν-1 κ; 


2.82-2.М-1 


4.J2.N2 2.N+1 


1 
EM-7=0 FL-(2.N-1)=0 EF- 


J2.N7-2.N«1 


4 


N-(N- 1) 
вн 


HM- 
2.N7-2.N41 


2-4 2.N7-2.N« 1 
i [2.N - 2.N2) / 16-N? - 16-N «3 (2.N - 12 E 
2.(6-N? - 6. N « 1) 


DF 


J a-N - 1).[(2-N -2-N2)../ 16-2 - 16-N «3. (2-N - 13] I 


— 4-N-(2-N - 1)-(1- N) -(2-N -2.N? - 1). (4-N - 1)-(4-N - 3) 


Segment DF And HM 


Given AB and AG, what is HM and DF? 


2 
4.N-/@N-1)(4@N-3)-2 | ag V N- 1 4-N-3) m MEE. -2.N«1)-/(4-N- 1j (4-N-3 -4N(2-N-1:.(N-1 , 


4.(2.N? -2.N « 1) 


4-(6-N?  6-N « 1) 


Unit. | | 
АВ :— 1 Point of Intersection 
Given. 
i 2 
N := АН := N Do КР and JQ intersect at D? 
052701A 
Descriptions. 


BH 
ВН = АН ΑΒ BG:= за GN:- BG GM:= BG 


GM? + AG? - AM? 
2.AG 


GP:- BG АС: AB- BG АМ:-АС FG- 


AF:- AG- FG. ΑΙ - АҒ LM:- AM- AL KL := LM 


AF.AK 2 2 
AK:- AM-(LM-KL) АС- CK := 4 АК -AC 


AM 
CG.GP 
CG:- AG- АС DG:= ——— 
(GP + CK) 
Definitions. 
(N - 1) (N - 1) (N - 1) 
ВН-(М-1)-0 BG- -0 GN- -0 GM- -0 
2 2 This is «һе other 
(N- 1) М+1 М+1 (N - 1)2 way to look at the 
GP- =0 = =O AM- ——-0 FG- ——— = figure I work on for 
2 2 2 4-(N + 1) trisection. 
N7+6-N+1 N7+6-N+1 (N - 1)? 
AF- —— ———- -0 AL-—————— -0 LM--—— — = 
4.(N + 1) 4.(N + 1) 4.(N + 1) 
m /АВС = 9.59307? 
(N - 1)? 2.N N.[N2 +6 N4 1) m/DBF = 57.55844^ 
KL--——— -0 AK- =O AC- — — —— —- -0 m/DBF 
S mus (N + 1)9 ——— = 6.00000 
mZABC 
N-(N- 1)-\/(N+3)-(3-N+ 1) (м2 +4-N +1) м - 1)? ο ο. 
CK- — — = 0 σα- З = 0 mZDEG = 19.18615° 
(N+ 1) 2-(М-1) т/рЕС 
—— = 6.00000 
2 2 т/рЕС 
(N — 1) (м +4.N + 1) 
DG- = 0 


2. (N «15 «2. /(N SJ (8-N  1)) 


Unit. Point of Intersection 
ABI Do KP and JQ intersect at D? 
Given. 
052701A N:- 1.26810 ΑΗ - N 
Descriptions. 
AB 
ВН = АН-АВ ВС- zx αν- BG GM BG 


GM? + GH? - HM? 


2.GH 


GP:- BG GH:- АН BG HM: GH FG- 


FH:- GH- FG НІ - FH LM:- HM-HL КІ - LM 


FH.HK 2 2 
HK:- HM-(LM- KL) CH:= -----  CK- HK’ -CH 


HM 
CG.GP 
CG:- GH- CH DG:= —— 
(GP + CK) 
Definitions. 
1 1 1 
BH-(N-1-0 ВС---0 αν---ο GM-—=0 
2 2 2 
1 2.N-1 2.N-1 
GP-—-0 GH- —— = 0 НМ - --------- = 0 
2 2 2 
2 2 
1 8.N^-8.N-«1 8.N^-8.N«1 
FG-——— мне 
4-(2.N - 1) 4-(2.N - 1) 4-(2.N - 1) 
i i 2-N-(N— 1) т /АВС = 9.59307° 
43 -1 N= ` m/DBF 
ο 
2 N.(N- 1) /(4-N- 1). (4-.N-3 
τμ ΝΙΝ 1) {8Ν -8.N« 1) б МОЇ о m/DEC = 115.11689° 
(2-N - 1)? (2:N - 1) m/DEG = 19.18615° 
s 6.00000 
6.Ν΄ 6.Ν:1 6.N?-6.N«1 m/DEG ` 
ος 2 2 о р 


2.(2.N - 1)? 2.|(2.N? - 2.w) /(4-N- 1j (4-N 3) + (2-N - 19] 


Unit. What is AV and ST? 
АВ := 1 
Given Given any angle BHP, the unit which defines it will lay between W and V. 


0530011A 
Descriptions. 
BJ 
ВЈ - AJ - AB BH = > AH:- AB+BH AQ:= AH 
BH AP? + AH? _ BH? 
PQ := — ΗΝ: BH AP := AQ- PQ AC := 
AQ 2.AH XN 
S= 
СР:--/ АР?-АС? HK:- BH СН: АН-АС  CK- |cH?.Hk? CN 
HK.HM CP.AV 
HV:- ———— АУ:-АН-НУ ST: 
CH AP 
Definitions. 
N; -1 М1-1 
АЈ-Му=0 В7-(81-1)-0 BH- -0 АН- =0 
AQ- -0 РО-------0 HM- -0 AP- = 
2 2 -(N4 + 1) 2 №1 +1 
AC-—— 0 Pe Ó HK- 7 - 0 
2 2 6 5 4 2 
(м εδ νι 1) {νι -1) (v, - 1)-/ ма -6.NQ 49.NQ' «9.Nu^«6.N«1 
CH--—— s сы 
2. (N4 +1) Υ2/{Ν1 1) 
N, +13 N,-(N,+1 мі (м. - 1). /(N,+3)-(3-N,+1 
(Ny ) 11 1 ) il 1 ; ΤΙ 1 Ν 1 | (AB + ВЈ) (AB + BJ + AB) 
HV - a ο a Ss ee, αν. 01 


2.(N,?+4-Ny +1) N4 +4.М1 +1 2 (54 +1) (8,2 4-8, 1) AB? + 2.AB-BJ + 4-AB + BJ? + 4.BJ + АВ 


Unit. What is AV and ST? 
АВ := 1 
Given. Given any angle BHP, the unit which defines it will lay between W and V. 


ΝΙ:- 1.47027  AJ:- N] 
0530011B 


Descriptions. 


AB 
BJ = AJ- AB BH - = ЈН := AJ- BH JQ:= JH 


вн? JP? + Η΄. BH? 
PQ:- —— HM: BH ορ: JQ-PQ CJ = ———————— 
JQ 2.JH 
| 2 2 | | | 2 2 
CP - 4| JP^- CJ HK := BH ΟΗ- JH-CJ CK - /CH^-.HK 
HK.HM CP.JV 
HV = ———  JV- JH-HV  ST- 
CH JP 
Definitions. 
1 2-81-1 
АЈ-Му=0  BJ-(N,-1]-O ВН---0 JH- 
2 2 
2-81-1 1 1 2-81-(81-1) 
70------0 PQ- -0 HM-—-0 JP- ——————— 
2 2. (2-N, - 1) 2-81-1 
ΝᾺ (νι - 1) (8-м; -8 νι 1) к1(81-1)-/(4-51-1 
ου – З ο CP E 
(2-84 - 1) (2-84 - 1) 
2 ο (н ЕТЕ Σίν -2)«37.N 2 21.N T 
1 6-817-6-М1-1 131 1 1 1 1 
нк-2-о «н-- а 
2 (2-N, - 1) 1 
3 
(2-81-1) к1(2-81-1)(81-1) N [N i-1). [/(4-N4 - 1) (4-N4- 3) 
HV - =O О. ЕЕ en 


2 2 2 
2 (6-Мі -δ6.Νι 11) 6.N, -6.N-1 2 (2-8, -1)-(6-Ny -δ.Νι «1) 


2 


пан. A Small Extrapolation 
Given. 
Descriptions. Given AE, AG, and EG, what is the Algebraic name of the segment GJ? 
Definitions. 
060101 
84 := 6.00604 S5 :- 4.02167 S3 := 3.38667 


AE := 51 AG := 52 EG := 53 


AG? + AE? - EG? 
АС := ——— 
2AE 
AC.AE 
AH := GH := АН AG 
AG 
HJ = GH GJ := GH + HJ 


Some Algebraic Names: 


2 2 2 
S2 + $1 - 85 
——n—  - AC - 0 ——UI h -AH = 0 —— - GH = 0 
28, 285 252 


2 2 2 
δι΄ -8ρ΄-8α 


-GJ-0 
S2 


S 2 


Unit. 
АВ:- 1 Units From Both Sides 
Given. Start with AB as unit and find. ... then start with .. 
N:= 5.727 АС-М .. as unit and find AB. 
060201A 
Descriptions. 
BG J 
BG := AG- AB ВЕ := — AF = АВ + BF 5 5 


E:=./AB-AG ВЕ- АЕ AB 
FN - BF ЕЕ: BF- BE EN := ./ FN? + ЕЕ? 


FN? 
NO := ——  NI-2.NO  EI- NI- EN 

EN 

EF.EI G 
DE := 

EN 
N. L 

Definitions. | 


N-1 N+1 
BG -(N- 1) =O вк sss AF — 


ΑΕ /Ν-Οο BE-(/N-1)-0 ЕМ-----0 


ε (/ Б о εν V2 VN*1(/N-1 , ко AUN - 1) (/N ν)” 


2 2 4../N+1 


Unit. 
BG := 1 
Given. 
060201B N= 2 
Descriptions. 
BG BF 
ВЕ:= — BE:- — ЕЕ: BF - BE 
2 N 
2 2 EN 
FN := BF ΕΝ := А ЕЕ” + FN πη 
EN.NP 
LN := АЕ := LN ΑΒ := AF - BF 
ЕЕ 
АВ = 0.125 
Definitions. 
BG BG 
——-BF-O ----ВЕ-О ВС (М-1) 
2 (2-4) 2 N 


ва /2.N2 2.N+1 в 
2 N 
BG [2.N2_2.N + 1) 


сон EN HO 
4 [N-(N— 1)] 


EF = O 


BG /2.N2 2.N+1 


-МР-0 


Units From Both Sides 


Start with AB as unit and find. ... then start with .. 
. as unit and find AB. 


| J 
K 
I 
H 
F 
G A| 
N|. L 


Unit. 
BG := 1 Units From Both Sides 
Given. Start with AB as unit and find. ... then start with .. 
060201C N:= 2 .. as unit and find AB. 
Descriptions. 
BG BF 
BF = 2 BD = N DG = BG - BD 


DI З У BD. DG DF := BF — BD ΕΝ := BF 


z EN 
ЕЕ = Έντι EN:=.EF2:FN2 NP = — 

EN -NP 
LN := AF: LN ΑΒ:- ΑΕ- ВЕ 

ΕΕ 

ΑΒ -0.5 
Definitions. 

1 BG 1 (2-N - 1) 1 
Вр--.---0  DG-—- BG. —— —--0 . DI- —— BG-/2.N-1-0 

2 N 2 N (2-N) 
prF-l.gg. МУ ϱ gp ве а -0 NP ! pG../2 2 -0 

N 2 (М «4 /2.N 1) 4 (М «./2-N - 1) 

EN ! pG../2 a = LN BG.— -o0 RE M 

2 (N+./2-N-1) 2 (8-1) 2 (N-1) 


Unit. . 
BE -1 Isolating A Problem 
Given. If one is given point F, then finding point G would lead 
N:= 4 straightway to the solution. How is BK related to BC? 
060301 
Descriptions. 
BE BE 
Вр := — BC := — CE :- BE - BC 
2 N 
са? 
CG := BC. CE CD := BD - BC АС := “ср 


АЕ:- АС AD := AC + CD DF := BD 


DF? + AD? — AF” 
i 2AD 


DK: BK := BD- DK 


СК := BC- BK 


Definitions. 
N-1 J/N-1 N-2 
——- -CE-0 -CG-0 — “` cp-o 

N N 2.N 

N (N - 2) (N? 2. N - 2) 

25-1 ассо зщ 1202 ρκ-ο 
N.(N 2) 2-(N -2) 2.N 
3.N-2 (N- 1): (N -2) BK (3.N-2) 
зо о зовкод бо о 


3 3 


N N BC N? 


Unit. 
ВЕ := 1 
Given. 
Ν- 4 
060301 
Descriptions. 
BE BD 1 BE (2.N- 1) 
BD:- — BC := — АС = — .— .— 
2 N 2 N (N - 1) 
1 (N - 1) 
СМ := —.BE (2.N- 1). АМ: AC- CM 
4 3 
N 
pu 2 1 N 
AF:=AC FM:-4JAF ΑΝ AD := — 
2 (N - 1) 
AD? - Ac? - gp? 
ЕК := ЕК = 0.375 
АС 
Definitions. 
1 1 2.N-1 
BD-—-0 BC-——=0 AC-——— = 
2 2.N 2:Ν.(Ν - 1) 
2 
(N - 1)- (2. N - 1) (2-N - 1).(N «2.N - 1) 
ΟΕΜ----------ο АМ y e 
4.N 4-М“-(М-1) 
2-М-1 М (N+ 1): (3. N- 1). (2.N- 1) 
АЕ - —————— = 0 ЕМ----------------0О0 
2-N-(N- 1) 4.N? 
N N-1 
AD ο ЕК-----0 


 .24N-1) | 2.N 


For any point C on BD, FCG is 1/3 of the angle 
FDH, will the Algebraic Name for DM remain 
constant if one 'steps back to it' from D? 


= 0 


For Any N,-N5 
Given. 
Ny = 5 | 


061001 № = З 
Descriptions. 


For апу Nq М. what is DG? 


BF 

AF = N4:N5 BF = AF - N5 BE = 2 
EK? 

ЕК := BE АЕ := No + ВЕ DE := —— 
AE 


ΕΕ: BE ΕΜ: BF ΕΜ: / ЕМ2-ЕЕ? 


αΜ- ΕΜ  GQ-DE мо-:/см2- со? 


ΕΟ:- MQ - EM DG := EQ 


Definitions. 

Ма (Мі -1) -ВЕ-0 Ta 71) umo 

5 Na (N, «1) AE -ο im Ia T ea M 
5 V8. N3 (м; -1)- EM - o uus scu с 


2. (М1 +1) 


2 .(N4 + 1) ты 


Unit. 
ΑΕ := 1 
Given. Elipse By Parallels 
М1 Ξ 4 
082601 
No = 8 
Descriptions. 
AF AC 
AC := — СЈ:= АС BC:= — 
2 М1 
AF 
AE := n EF := AF- AE ЕН := /ΑΕ EF 
2 


Definitions. 
1 1 1 
BC - -0 АЕ----0 ЕЕ-|1---/-0 
(2-81) N2 №, 
N2- 1 N2- 1 
EH - = 0 EG - - 
М2 №1 Ν2 
2.2 
1 1 1 J (Na - 2) М, +4-[N2 - 1) 
СЕ-|----|-0 cG-—.1~——___,__W——-0 
N 2 2 (Ni Ма) 


Four Curves and Procrastination. 


102201 


I had sketched this out over 18 
years ago and have put off 
writing it up for some very good 
reasons, the most prominate is 
because of the way I wanted to 
write it up. Normally I aim for 
between one and four variables 
for this novel; this one I need 
six. For the work Basic Analog 
Mathematics that number of 
variables is not unusual, but here 
it is. For BAM, I set my limit on 
8, which is twice that I set for 
this work. 


I am so motivated to write this up 
that when I got to it in this Delian 
Quest revision, I put this project 
aside and did the projects OTOH (On 
The Other Hand), Alice Innocent 
Plays and Conducts Bach, and Sergio 
Vosh Goshen Inkscapes Durer, which 
took me over a month to do. I was 
curious about the state of ABC 
notation and Vector Graphics which 


have been on my mind for some 20 ‚АН EF | со o ooo | 
years now. й ы 1 
| й ANA D R2 DE TES о нааананае я Unit = 1.00000 ЕЕ = 0.80000 CD = 0.70000 
І also made some new Windows 95 апа 98 virtual i AH - 0.30000 πο... 
boxes which have all the software, and more, that I Ns = 8.00000 Ns = 7. 
, , М: = 6.00000 2 № = 10.00000 
started these projects with. N2 = 20.00000 Να = 10.00000 


I am not even going to go through all of this, just the major portion. 


2 
= 
| 
σι 
2 
N 
її 
N 
° 


Descriptions. N5:-7 Ng:- 11 
"E N3 Ns AB 

АН := БЕЗ — Ср--- AC:= — 
Nə NA Ng 2 


CP: AC CH- J(AC-AH)j? рн:=-/ср?+сн* 


CD.CH 3 — сн? 
CU = —— — РО - « СР — CU НО:= —— 
DH DH 
CD.DP 
HP :- PU - HU ОР:= DH + HP DX- 
DH 
EF DF .CX 
DF := — СХ := DX- CD CW := 
2 DX 
GJ:= 2:CW Etc. 
ЧИРИ? АН ЕЕ CD 
Definitions. ГАНЕ: ОРН κκ... ГОИН : 
Unit = 1.00000 EF = 0.80000 CD = 0.63636 
Νι Ns Ns 1 > 2. Мз = 8.00000 Ns = 7.00000 
ший O сысы ΠΤ des N,-10.00000 Ne = 11.00000 


N> = 20.00000 


ШЕ; « Ng?) No? « 4.N4 Ng? (N, - N3) ме (мә -2.м1)? 


2 2.N2 2-82-56 


Ne? (2.Ν -N2) - 16-N,- Ng? (N, - No) 


PU - = 0 


ма (2N; - N3)?-Ng* - 16-N-Ng^ (Хі - N2) - Ng (2: N, -N2) 
ες м 


э 4-N5-Ng? + Ng. | Ng? (2-N, - n5)? - 16-N, М5? (N, - N3) o 
2. Ng. (2-м: - Ма) Ме - 4. N57. N57 


No М5. 4-N Ns? +46. Ng?-(2-N, - N2)” -16.N) 'Ns (N, -N3) 


BST 22 2 2 ai 
Ng. (2-N, - N3) ‘Ng - 4. Р Ng? 
2 2 2 2 
Dr Мз PEN Mr» (2:N41- N3)^ - 16. Ng^-N, (М; - №2) Мо - Ng (2-N4 - N5) LN 
2.NA (2-м: - Ма) Ме - 4. N57. 5? 
2 2 2 2 AH EF CD 
NaN. [Ме (νο - 2-N4)^ -16Νι Ме (N1 ΝΟ) a - ng (2-4 - No)? m —— E —— А 
ug | 2 2 2 2 = Unit = 1.00000 EF = 0.80000 CD = 0.63636 ! 
2.N5-N4. 4-N9- Ng" +N6 | (2 - 2-N,)" - 16-N, Ng (М1 - Νο) AH - 0.30000 Neo ONU Ns = 7.00000 
а, _ 2: ма = 10.00000 Νο = 11.00000 
2 2 2 2 — 
os Να No: [Ме (No - 2-N,)^ - 16-N4-Ng^ (М; - №2) М2 - Ng (2-N4 - N5) | » 


| 


ЖЕЛ 4-Nq-Ng” * Ng. Ng? (N4 - 2:N4)? - 16-N,-Ng? (N, - Νο) 


The Delian Quest 2000 


John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


є Just Another Proof ОҒ Paper 
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Unit. 

АВ = 1 

Given. 

N:= 7 ΔΕΞΝ 
010202 
Descriptions. 

BF 

BF = AF — AB BE := a AE := BE + AB 


EJ? + AE? — AJ? 


2:ΑΕ 


AJ := AE ЕЈ := BE Ea := 


Gb - Ea GJ := 2. Gb АС := AJ- GJ 


Aa. AG 

Aa := AE – Ea AU := 

AJ 

2 2 За АС 
Ја := / AJ - Аа GU := 
AJ 
2 2 
Ua := Aa - AU JO := ν Ча” + (GU + Ja) 
JO Ea 
JN :- JN – ВЕ = 0 
Оа 


From 4/29/94 | ОР. - J Ja? - 2.Ja. GU + GU? + Ua? 


ОР – 2.Еа – О NO := ЈО + JN EU := Оа + Еа 


EN := 4/ No? _ EU? EL:= BE LN - ΕΝ. ΕΙ, 


S 2 


М, 


Definitions. 
N-1 N+1 
N-1-BF-0O -a PEO о 


(N - 1)? (N - 1)? N7+6-N+1 
4.(N+1) 2.(N « 1) 4-(N + 1) 


2.N N-(N“+6-N+1 
lT _AG=0 xv? ensi ος. ο (N - 1) /(N 43)-(3-N + 1) m 
л = Cs Riu ο 7 7 7 qa 


(N + 1) 4. (N + 1) Ë 


N.(N—1)-V(N+3)-(3-N + 1) Етене (w2+6-N+1)-(N—1)2 


3 Оа = 0 
(N + 1) ана 
(N — 1) (м2 +6.м+1) N-1 (N - 1)? 
2.(N +1) 2 2-(М-1) 


(Ν- 12. (м2 +4.м+1) 
=No=9 2 ο ово 


(N + 1)2 2.(N+1)° 


(N — 1) (N? 44. +1) 


(N — 1) (N? 4.4. « 1) /(N*3J (8-N 1j 


3 -ЕМ-0 
2:(Ν +1) 


2 
Ὃν ο σσ. ас 


2.(N + 1) 


Unit. 
АС := 1 Easy Power-Line 


Given. 
N.—-4 АЕМ For any two intersecting circles, the power-line BJ 
062002A 17 CUL intersects their common tangents AC at midpoint. 
Descriptions. νο: 3 CE-N, 


FH:-AF ЕН-СЕ AD:=CE ПЕ: АЕ - AD 


EJ: СЕ Е/-АЕ DE-- АС EF - | DF? 4 DE? 


EJ? + EF? — FJ? 


DF.EG 
EG := ------------------ EM := CM := CE + EM 
2.EF EF 
ΡΕ EG DF.GK 
GM := СК := GM СК := СМ ВК:= 
ЕЕ ОЕ 
АС 
ВС := CK + ВК peces 
Definitions. 


FH-N,-0 EH-N5-0 AD-N5-0 
DF-(N,-N3)-O0 Е-М2=0 FJ-N,=0 


DE-1-0 ΕΡ-/(Ν|-Νο|:1-0 


EG - == -ο EM- — 
2. | (N1-N3)^ +1 2. (Ni N2) +1 
om- — сь: ЛИБЕ "mais. Νο (πι No) _ 
2. (Ny Ма) EI 2. (N, - №2)? «1| 
1-2-м2 (М - Νο] №1 + М2 
CK- ——— —— —  -0 Ωκ------------ο 
2. (N4 - №2)? «1| 2. (м1 - №2)? «1| 
cee ΤΕΕ аа 


2 2 2 


N 2 Unit. On the Other Hand 


АВ := 1 
Given Have you ever pondered a figure in terms not of the particulars but of the concept of 
| parallel lines? What does parallel mean? Between any two objects there is one, and 
Να: 7 № = 19 only опе, difference. If this is not true, what does it mean for existence itself? Is it 
062002B Na -= 15 М,-17 not a self-referential fallacy? And since this is obvious, what does it say for so called 
D ipti 3: 4: non-Euclidean Geometers? If one cannot master the first prnciple of reasoning, сап 
қайын nim one ever know when they are speaking and thinking gibberish? 
N N 
1 3 
AE:- — ВЕ:= — BN - AE D 
N^ N4 
2 2 Between any two objects there is one, and only one, difference 
FN := BF - BN EF := y AB ΓΕΝ such that the operations equitable to both, become half the 
difference between them and thbis is called their power. 
EF? + AE? - pr? AB.EH 
ЕН = ——————————— АО- 
2.EF EF 
Unit - 1.00000 
ЕМ-ЕН АВ - 1.00000 
ЕМ:- HO := ΑΕ + EM AE - 0.36842 
EF N, - 7.00000 
FN.HO Мг = 19.00000 
KO := AB - (AO + KO) = 0.5 й 
АВ 
Definitions. BF = 0.88235 
Ns = 15.00000 
N Να Νι N4 = 17.00000 
AE - — = 0 prox 9 BN- — = 0 + 
2 4 2 ШО Ж Br 
Ns Ny N>:Ns- Мі N4 
ЕМ-|-----|-0 FN- = 
Ма No Мо Na 
2 2 2 2 2 2 
в, +Nə ES * N3-N3 (Ма Ng - 2- N,-N4) ο + Nə ED -2.N, Nó. Ng- N4 
EF - = 0 EH — — l > O 


ΝΟ Να 


2 2 


2 а 23 
2. (м, + No БА ма-ма (Ма ΝΟ - 2-N4-N4)| 


2 м2 
(М2 ΝΟ -N1 Να) (2-м; +Nə ΡΝ -3-Ν1 ма М 
2 29 
2.4. (Ny ἜΝ БА + N2 Ng (Ма Ма - 2-N4-N4)| 


N2 Ма (N4-N4 + М) N2 а - (мума)? i 


ΑΟ - = 0 EM - = О 


НО - = 0 КО - = 0 АВ – — = 0.5 


аа ЛЕ πε 2 
ЖЕ + No ) м4 ма-ма {ΝΟ ΝΟ - 2-N4-N4)| 2. (м, + No БА + Ng: Ng {ΝΟ ΝΟ - 2-N4-N4)| 


Unit. On Linear Division 
АХ = 1 
Given. If G were at A, then one would have the simple textbook 
М4:-9 Na- 12 method, however, if one took any point G on the 
071902 1 2 perpendicular to AB, the results would be the same. 
Descriptions. Ns := 4 №4 := 11 
N; N3 2 2 
AB:- — AG:= — ВС - AB -АС 
Nə N4 


I do not memorize equations; every time I 
have to use an equation from Pythagorus 
Revisited, I have to look it up. 


2 2 2 А 
BG“ + AB“ - BG - XB 
BD = ——— J Or again; BD, _ АВ 
У 2.BG 
AB.BD АС.ВЕ AG.DE 
ВЕ :– ———— DE = — кр BG DE 
BG AB AB 
AB 
BF := BE + EF EF- σα 
Definitions. 
Ny Мз 
AB-— -0 АС--%-0 
N2 N4 
2 2 2. 2 | ° | 
ё xD Unit - 1.00000 
ΠΩ xx = 1.00000 
kë AB = 0.75000 sa 0.36364 
М, = 9.00000 Ns N 4.00000 
Мг = 12.00000 Ма = 11.00000 
3 2 
N,~-N , 
кз ^5 * 9 ЛРУ 
о 74 772773 
№ Мо N 2 я 
1 ο "3 | 
EF - = 0 BF-—— -0 


2 2 2 2 2.N 


Unit. АВ: 1 


Given. 
X:- 15 
090902 Ү:- 20 
Description. 
BC X 
BC := АВ ED DX := ҚТ BX := CD + DX 


ΑΧ:- AB+CD+DX ΗΧ:- /AX.(2.AB - АХ) 


2 2 BM 
НМ := А АХ + НХ ВМ := AB + HM EM == НХ. —— 


AB mZRBH = 14.47751° 
EM mc 3.00000 
BE = ВХ. АЕ = АВ + ВЕ АМ = 4 AE? + EM? mZRBH ` 
AF2 
АК - ——— | KM:- ΑΜ ΑΚ AJ:= ΑΜ 2.ΚΜ 
AM 
АЕ.АМ ЕМ 
АЕ -- РО - АЕ. —— FO = 1.957661 
AJ AE 
Definitions. 
X+Y 
BC-1-0 CD-—=0 DX-—--0 BX- -- 
2.Y 2.Y 
хз У J(Y-X)(X43.Y Ухозут 
ах X 3 Y o  нх У ОХ (X:3Y ο ни VETS Y ο 
2.Y 2.Y МУ з 
J¥+/X+3-¥ J (¥—X)-(K+3-¥)-(/¥+./X+3-¥) (хо) (/Y ^ /Xx«3-Y) X/Y4/X«3.Y (X^ Y) «3. Y? 
BM o eo обв бд 
JY 3 g 3 
2.y? 2.y? 2.ү2 
3 3 3 5 
т (x? заоч «3 v?). X-3Y«4xY?-x(x«3.v)|?«v.x«a3. v)? «12 y? _ 


Trisection Illusion 


Basically, one is simply adding one half of angle CBH to it. 


Unit - 1.00000 P ο 
A = 0.00000 i: 

XY - 0.75000 
X - 15.00000 
Y - 20.00000; 


mZRBC = 43.43254° 


= 0 


МГ 
ET 


AK = -- Ὁ 
3 3 5 


3 


Y3 |4 X Y?-X(X+3Y)? Y x«a.v)? «i2 v? /Xr3Y [x2 4 χ.ν a. v?) 
3 
5 2 2 2 
ый» (/%)”ЦҰ-х)|,/2.х2.12./2.ү2.7./2.х.Ү-2-/2-/ҰҮ(х-3-Ұ) Š 
5 3 3 3 5 
з |.,2 2 2 2 2 2 2 
4. Y Y 4. XY -X (X3. Y) У (X-3 Y) -12Y +X -/X4+3-Y+3-Y"-/X+3-Y+4- X-Y-/X+3-Y 
3 3 5 3 3 
"m /2.|9.x. Y? +6 X? v κὸ y? (xa. Y)? «a v? /x«3- Y+X- VY (Ха З УЗ «4.x Y? J/X 43. Y^ X? J/ Y / X &8:Y 


3 3 3 5 


2 /Y- v? 4 4.x v? -x x«3. v? «v. (X+3 Y)? 12 Y? x? /x é8: Yo 3 Y? /X 483. Yo AX Y-/X4 3.Y 


3 3 
3 — Xi3-Y+Y- == | m Ei ir) Y)? +Y (X+3-Y)? +12- Y 
i 3 5 


ух ΧΙ 8Υ 8. Y? /X 43. Y 4 4.X У. =~ 


MH (X + 3. Y) 2.5. y?./x:8 Y-xX-/Y- (X «3. Y) +4.х.ү?. — — 


n|] Nia 


3 3 3 5 
“б е рыз -X (X+3 Y)? +Y x«3.v)2 «12. Y? .x? /x «3. Y+3 Y? /X ^3 Yo 4.X Y. тен 
u 3 3 5 3 3 ü 


2.Y|9.x.Y?.6.x?. v. x? -v? (x .3. Y)? «3. Y? J/x ^3 Y- X / Y (x ^3. Y)? нах v2. NP 


092102 


Descriptions. 
Definitions. 


2 


Unit. 
Given. 


Project 092102 


Name the segement in red. 


And various other structures. 


m /АВІ = 34.15336? 
mZABC = 8.53834° 
mZABI1 


<== = 4.00000 


Ve | m/ABC 
“1 LA 
> KC 
AY 


/ \G. mZDEF = 60.00000 ° 
⁄ 


Unit = 1.00000 
XY = 0.58730 
X = 11.74605 
Y = 20.00000 


m/GH1 = 70.61502° 
m/EHX = 23.53834 ° 
т/СН1 


—— = 3.00000 
т/ЕНХ 


Unit. 
Given. 


Pair of Blue Circles 


092202 


Descriptions. 
Definitions. 


Unit = 1.00000 
mZABC = 60.00000 ° 


2 


Unit. 


Given. 


Trisection by Pole 


093002 


Descriptions. 
Definitions. 


Unit = 1.00000 
mZABC = 50.94564 ° 
mZDBE = 16.98188° 
ш/АВС 
mZDBE 


= 3.00000 


Unit. 


Given. 


Descriptions. 
Definitions. 
K D 
аты d 
; Ж й > 41H 
I BT `. 
Ше в 
НЕ: ο---ὁ-Ψο----- dl ae 
А’ 1; л.с 
T p" 
Unit = 1.00000 M Plate A 


XY - 0.55000 
X - 11.00000 
Y - 20.00000 


Parcing project 100402 


K D 
ae *- ж 
av „Н 
! № а, 
[ TED о.” 
| Ж. B Pec 
φ-------------- ВЕ ЕЕ < -- 4----- d 
A 1 JC Q 
= "E Plate B 
M 


Unit - 1.00000 
XY - 0.55000 
X - 11.00000 
Y = 20.00000 


mZNFQ = 47.88604 2 
mZNFO = 15.96201° 
mZOFP = 15.96201° 
mZPFQ = 15.96201° 
mZNFQ 
mZNFO 


= 3.00000 


One can add all the developments if one likes and see how they all relate. 


т /МЕО = 47.88604 ° 
mZNFO = 15.96201° 
mZOFP = 15.96201° 
mZPFQ = 15.96201° 
т /МЕО 
т /МЕО 


Unit = 1.00000 
XY = 0.55000 
X = 11.00000 
Y = 20.00000 


= 3.00000 


Adding 042398 

K D 
=з 
I зын 
| ч | m E 
лу Αἱ ΙΝΕΣ, 
νὰ SUR 
τω" ον B Pe | 

e-——— - %------%..------ %---------- ә – – – – – гей 
А! 1, J C Q F 

і, Plate С 

оф 
M 


mZHRJ = 143.65813° 
mZHRS = 47.88604 ° 

mZHRJ 
mZHRS 
mZHRJ 
mZNFO 


= 3.00000 


= 9.00000 


Descriptions. 
Definitions. 


2 


Unit. 


Given. Parcing project 101402 


Square, rectangle and complements. 


Unit = 1.00000 1! 
xY = 0.35000 
x = 7.00000 


n У=20.00000 || / / .-* mZABC = 60.00000 ° 


mZDEF = 72.25197° 
m BEF = 24.08399 ° 
m^/DEF 
m /ВЕЕ 
mZAEB = 24.08399 ° 
m^/DEF 
m ΑΕΒ 
mZDEA = 24.08399 ° 
m ZDEF 
m^/DEA 


= 3.00000 


= 3.00000 


= 3.00000 


Unit. 
Given. 


Parcing project for 111402 


111402 


Β 
ο 
° 
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© 
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S 
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D ON 
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& 
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Plate 1 


The Delian Quest 2003 


John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. 
AD := 1 
Given. 
021603 N:= 1.5 
Descriptions. 
AD 
АВ: — 
2 


BD 
BD:- AD- AB ВС- N 


CD:- BD- BC AC — AB+BC 
AF: AD  CF--.Ar?-Ac? 
FI := « Ср2 + cr? 


DI := 2-СЕ АТ:= AD 


(2Ap? - рі?) 
В o 
2.AD 
2 ..2 
FJ:- AC- AL  IL:- / AI? ΑΙ, 
FJ-IL 

IJ := IL-CF EL:= 

IJ 

FI-IL 
AE:=AL+EL ΕΙ — 


EF :- EI — FI 


From AD project a 
trisection to EH. 
Make AD the unit. 


EF? + AF? AE? 


FG: 
-AF 
AG := АЕ + FG 
АС-АС 
АМ:- 
АҒ 
FG 
ΕΝ = АЕ - AN pM 
FM-EN-O 
Definitions. In the following definitions, one should remember, N is not something which is a part of the figure, it is an assertion you make of the figure. 
2 
1 N-1 (N - 1) 
AB-—=0 BD-(N-1)-O ВС----0 CD- ———-O0 
2 N N 
3.N-2 М (2 - N): (5. N - 2) 
AC- ————— -0 AF-1-0 CF--——————— = 0 
2.N 2.N 
3 2 
ΨΑΝ -16:М73-19.М-4 4/(2-М)-(5-М-2) 
FI — ЕО DI- — ——— ——— -0 
2. /N N 
7.N? -12.№+4 (2-N — 1)-(2 - N) 
AI-1-0 АҺ-----2---0 ΕΞΩ 
2.N N 
2 
y (5: - 2). (2- N) (S8. N- 2) | 12.N-5.N — 4.(N - 1) 

IL - сш —3 — -0 μμ... 
2.N N 
2-N).(2.N- 1). (3:N-2)- (2- N) (5.N- 2 N 
ві (2- M. (2-N-1.(8.N-2-/(2-N)(SN-2) | ο NN 

2.N?.(N - 1) / 12.N- 5.N7- 4 κ 
3 2 3 2 
- (3-N-2)-/-(N-2).(5-N -2) -/ 4-N —16.N +19.N-4 | - VN 4-N —16.N *19N-4 Q 


4-/N-/N - 1). G/N « 1)-/ 12.N- 5.N?- 4 4 ( /N - 1) (VN +1) 


(16-N3 — 4.N^ 31.N2.36.N - 16) 
το ο о 


16.(N - 1)? 


ΜΝ N.(1-2.N).(2.N? 7.N 4) 


16.(N - 1)? 
2 
(1-2-N)-(3-N - 2).(2.N _7.N+4) 
АМ = P = 
32.(N - 1) 
12.N^ -56.N? .93.N2 - 58.N« 8 
EN —— o 
32.(N - 1) 
16.N? -4.N^ 31. N24 36.Ν- 16 
ЕМ o 
32.(N - 1) 
ЕМ-ЕМ-О 


2 
(2-N - 3-(1- 2-N) (2-N? - s-N +4) -0 16.(Ν- 1)? - 4 (2.Ν-.3).(1-2.Ν).{2.Ν2.. 5.N « 4) = 0 
16.(N - 1)? 


36.N? - 8.N^ 62. N? . 47.N - 12 


1 
2 
3 
2 Two of these solutions are not even part of the grammar. If one finds anyone who 
defends them, as them, show me how complete induction and deduction of a unit 
V7 cannot produce anything more than a recursion of that unit. 


κι. 


36.N? - 8.N^ —62.N? . 47.N - 122 0 


Solve for N. 


Unit. 
Given. 


Twin Circles in an Equilateral Triangle 


021903 


Descriptions. 
Definitions. 


m/HJK = 42.661? 
т /АВС = 63.991° 
т/АВС 
m/HJK 


- 1.500 


Fair Pencil Construction 


022803 


If D were between EF, then it would be the point / P 
sought for angle trisection. When it is moved E | 
between А and С the locus AD is formed. This L 


locus is not straight, but it is fairly straight. 

Ж 
Even if a large segment is used from two points оп =. 
AD, say СН for an intercept, this drawing program P ` ` 
claims that I have attained a trisection for any / т/МОМ = 60.000° ^ 


angle. 


If a very small segment is taken, as below, 
tolerance is beyond the drawing program. What 
does it look like using Algebra? Trisection to within 
millionths, in some circumstances, may be 
tolerable. 


PNW ЈР = 10.000° / 


‘mZHJK = 30.0007 


p 


d 


св / т/Аос- 30.000° 


As the different points of intersection is not actually oci dn ИШ 


viewable on the finer figure, the rougher figure will be used 
for drawings, but the equations will refer to the finer. 


-1000 =/3000.000' 


/ 
РА 
> 


Unit. 
ΑΟ - 1 
Given. 
Descriptions. Nis 
No = 4 
AC 
AO := — ee 
2 Ж 
АС / 
АВ := — ВС := АС – AB / 
No | 
BE - /AB.BC DE:= ος 7 
BO:-AO-AB СО:=АО РА РА 


ВО .DE 2 2 
DL := ——— ΕΙ - DL «ΡΕ 
GO – ВЕ 


LN 2 2 ЕМ'ВЕ 
LN:= EL їмо ;- DM-DL«LM ΕΜ: DE ΡΜ’ ЕР= —E ` 


1 DE 
DM.BE 
BP:- — —— PO:=BP+BO 
DE 
$03 ndi μοβ Ж 
EH = =_=а=ы j 
-EP 
BP.HP 
НР:- ЕР-ЕН PR:= 
ЕР 
OR:- PR-PO ВО - BO- OR , | 
КЕ | μα 4 
BE.HP ВО.ВЕ CT 
HR:-—— ВТ= 
EP HR ΒΕ 
ars PT? ЕР? ЕТ? 
ET--.BE' +ВТ PT=BP-BT Р8- —— Ep ES= EP-PS_ 8Т- 
ST.EM ET ET.EM 
KM = ——— εἲἰ--- ЕК- OT :- BT + BO 


ES BE "^ ES 


IW:- EIDI- /EI2- DE? DwW-= DI + IW 


2 2 EW.BE DW.BE 
EW := y DE +DW EZ := ———— BZ:= ——— 


DE DE 
02:- BZ4BO TW «ЕТ? - EW? 


AO? + EZ? - oz? 
i -EZ 
BZ.XZ 


Za := Oa := Za- OZ Bb := BO - Oa 
EZ 


EX: XZ := EZ + ЕХ 


BE.XZ ВЬ.ВЕ а= 022 + Ez? EU 
Χα --- BU = — — —  EU:--4BE?.1UZ:- BZ-BU  Zc:- ———— ———— — 
EZ Xa ΒΕ 


2 2 Uc.EW 
Uc := / UZ“ - Zc = ————  OU:= BU-BO ІМ: DM-DI ІК - ΕΚ. EI 
EZ - Zc 
2 2 2 EU.EW 
_ IK +ІМ -KM V:- —— Ту з OT- OU UV З EV - EU 
Ig = — n —— EZ - Zc 


2.IM 


vuv? + TU? - Tv? 
TV = VW- TW ὑπ се on 


2.TU 
Κο:-ΡΕ Κε Vh - /UV2-Uh2  Dg- DI+Ig  Bh:- BU+Uh 
| | еһ.Ке | | 
eh -- Bh - Dg ef := (Ke + Vh) Bf := Dg + ef Of := Bf + BO And so the 
Trisection is 

Ao? Ao? Ej 2 2 Ao? LEf^-— ot? accurate to within a 

Om :- 2.0f Ej:- OF Om - uy О ЕҒ--/БЕ + ВЕ ЕК := — EE 7 few decimal places. 
| E 30 degree angle 

Ek _ 12 Ek shown. 
От - — = -2.639125 x 10 — =] 

2 Ej 


2 


How many itterations to go beyond 15 decimal 
places precision in trisection? The itteration is 
from AO where GH determines a new A. 


Unit. The Gravitating Answer. 
Given. 
А = 22 "n. в 
030503 баз 0 T A "d 
Descriptions. N= 2 d | 
СЕ := 1 СО := 2 4 ^ ~ 
F O A 
co 
CD := N DO := CO - CD 
DF := DO + CDG := ./CD.DF 
2 
Apo DO DG доу розро EoOo:- = DEg := DO - EO 
9" со-ра ^9 "0 9% 2.(ADo + DO) Т ы 
EHo = (СО + ЕОо) (CO - ΕΟ) 
ΡΕς.Ρα 
EH; - DG 
DE;:DG 
+ 
EH; - DG 
co? 
ΑΏδιι РЕБРО 
2: + ро 
АО$+1 ЕН-рС 
EO;.1 co? 
DE ü ны DE;.DG 
üi ТЕР τα ο 
EF5.1 δ- 
EH5,1 co? 


S 2 


AG -= / DG? " ( ADA)? z / 


со? + AG? - (AoA)? 


GH: f 
-AG F 


EOA--— -0 
А75 


The displayed precision is for 15 decimal places. Trisection is 
beyond that. Since the physical world is quantitized, physical 
trisection is possible. 


GH 
ΕΟς---- _ 

2 е Опе сап see how rapidly each 
-0.019836790725685 0 recursion increases precision. And so, 
-0.004498504834066 1 for any required precision, one can 
-0.001019750164038 2 trisect an angle grearter than that, 
-0.000231158851096 3 relatively rapidly--espectially if one 
-0.000052399460482 4 αν... yesterdays plate with 
-0.000011877993414 5 
-0.000002692522516 6 
-0.000000610345304 7 
-0.000000138354048 8 
-0.000000031362317 9 
-0.000000007109260 10 
-0.000000001611539 11 
-0.000000000365306 12 


N 2 Nothing Saved 


Unit. 
DF := 1 Is anything saved by 
Given. starting from a much more 
N:= 2 precise point for itteration 
№ demonstrated in 0305? 
030803 A := 22 
Descriptions. δυο. Δ 
DF DO 
DO:- — £Dx:= — 
2 N 


Ох := DO-Dx Ех: DF-Dx 


Ox.DO 
Gx := ,/ Dx Fx AO:= ———— 
DO – Gx 
HO 
НО: DO ГО := — 
2 
2 
Ох. Gx LO 
Ex:= ———  Ob:= — 
Gx + DO AO 
Ex .Lb 
Lb := /1ο2. Ob? ab - — 
Gx 


Aa := АО + ab - Ob 


Ах := AO- Ox AE := Ax + Ex 


Lb.AE AO. Kc 
Kc := Cc := 
Aa DO 
ab. AE 
Ec -- CE:- Cc- Ec АС:- AE- CE 
Aa 
AC 
АВ: — 


ВОо := АО - AB 


Мхо:- Ох — NOo 


HNo := ./(DO + NOo):(DO - NOo) 


Nx 5 -HN5 
NO5 
HN; - а 
Do? 
Nx 5 НМ; 
5- Gx 
NOs.1 2 
= DO 
Мхяӛ;1 Ox 
2 Nx3.HN5 € 
— — — + 
НМ HN;-Gx ^? 
Do? Do? 
DO | DO - 
Мхӛ-НМҙ Мхӛ-НМҙ 
Os Oš 
HN; - Gx HN; - Gx 


Py 


BG := -/ Gx? t (Bx)? 


ро? + BG? - (BO,)? 
ва 


GH: 


NO GH ο 
A 2 С^ 


c 
= 


NO; - — = 


2 
-0.000733072475044 


-0.000166174134206 


-0.000037668619212 


-0.000008538782769 


-0.000001935584914 


-0.000000438761479 


-0.000000099459153 


-0.000000022545559 


-0.000000005110663 


-0.000000001158493 


-0.000000000262609 


-0.000000000059529 


-0.000000000013494 


e° 
II 


ΕΡΜΗ 


= 
о 


= 
= 


= 
N 


BA 


Although one starts off in a 
more precise spot, not 
much in the way of steps 
for 15 decimal place 
precision is saved. The 
steps are a waste of time. 


Trisection and Square Roots 


I will use the second point of intersetion 


031503 of top line to construct a right triangle. | ee 


Descriptions. One might say a tent for my hanging 


point. 
This figure may appear to many to be 


very counter intuitive, so I will show 
the construction step by step. I think 
way back then is the only other time I 
drew this. I have lost count on how 
many ways one can actually draw a 
figure demonstrating trisection. Why 
the so called intellectuals still claim it 
is impossible is way beyond me and my 
talent. 


X will range between the center and 
first half of that segment giving one 
30 working degrees. 


From that point I will draw the 
second circle to the center of the 
first which will produce a second 
point of intersection with the 
diameter. From that point I will draw 
two more circles to produce the line 
that terminates on the base like. I 
immediately have my square root 
point of the figure and I have the 
point 


From the point we draw a 60 degree 
arc from I am going to make a 
segment with our floating point and 
form a perpendicular limited by our 
tent so that we have a very skinny 
long T. 


90000? 


I will construct two lines with 
opposing endpoints which will 
produce a point which is suspended in 
the air it seems. 


МЎ 
чу 


Descriptions. 


With that skinny long T, we are 
going to make an equilateral 
triangle. 


That equilateral triangle is the 
triangle in a figure that 
demonstrates angle trisection. 


And as you have seen for 
yourself, it just fell out of the 
sky. 


I will not make another plate 
with all the dressing. One may 
say, this is just lunch to go. 


And so, angle trisection is 
actually a well documented part 
of geometry, all one has to do is 
find the write ups at the end of 
their instrument of choice. 


mZA1B = 68.93920° 


m/C1A = 22.97973? 
mZC1D = 22.97973? 
m/D1B = 22.97973? 
т /А1ІВ 
m/C1A 
mZBAI = 21.06080° 
m Z 1lAC = 7.02027° 

m CAF = 7.02027? 

m/FAB = 7.02027? 

т ZBA1 
т/1АС 


= 3.00000 


= 3.00000 


Unit. ; hie? 
ВО := 1 і | 
Given. < 
031503 Y = 20 
Descriptions. X= 11 
x 
АВ:- 2-ВО NO := 2.Y EO:- ВО AO:= BO 
EO NO 2 2 
FO := — GO := — FG := 4/ FO" -GO 
2 2 
Fo? 
СО - — СО = 1.818182 АС: АО + СО 
GO 
2 2 UM 
OY:- 2.NO НР:- AB ОР := -/ AB - BO С 


Unit = 1.00000 


OP = 1.732051 МР :- | AB? = оү? MP = 1.922888 BO = 1.00000 


XY = 0.55000 
MO:- MP-OP MO - 0.190838 HJ :- 2. MO X - 11.00000 
AC Y - 20.00000 
CY = CO-OY — = 2.222222 АҮ - АО + OY 
CY — = 0.27500 
AC AB 
— = 5.123967 — = 1.290323 etc. N = 0.27500 
OY AY x 
— N = 0.00000 
Definitions. C = 1.81818 
x 1 OP = -1.73205 
AB-2-0 ΝΟ EO-1-0 AO-1-0 го ce MP - 1.92289 
J/4.Y? - x? XY 
GO - —--0 FG- ——— = 0 СО---0 ς- = 0 
4.Y X 
2 2 2 2 2 2 
x \/4.У“-х 44. Y^- x^ -4/3.Y af 4. Y^ - x^ -./3.Y 
ОҮ- 2-0  HP-2-0 OP-43-0  MP--— — ^ -0 uo ЕЕ де SE y 
Y Y Y Y 
ү2 x? Χ:Υ AC Y АС Y(X+Y) AB 2Y 
CY- —— --0 AY- -0 --------ο 


X Y Y ` СҮ их. OY x2 AY XY ` 


Unit. 
АВ := 1 Figure in a Figure. 
Given. 
Ү:- 20 
032303 х — 
Descriptions. 
x 2 2 АМ.2.АО 
АМ: — Ар:= АВ DN:=./ AD + АМ СК = —— —— 
У ОМ 
(АМ.СК) ΑΡ.ΚΟ 
КО := ———— СО := ——— АР: СО АО: AB- KO 
DN AN 
2.АВ.АО 
AK:-43 HN:- ————— HN = 0.589644 
AK + AO 
CO. AK 
AG := — —— AG - 0.48633 etc. 
AK + AO 
Unit - 1.00000 
Definitions. XY - 0.40000 
X - 8.00000 
2 2 Y - 20.00000 
X X +Y 2.X 
АМ- 7-0 AD-1-0 DN--—-——-0  CK-— — — -0 CO - 0.68966 
/х2 зу? АО = 0.72414 CK = 0.74278 
AG = 0.48633 HN = 0.58964 
EG 2.x? "UNS aoe ee KO = 0.27586 
—2 .2 ^.2 .2 772 .2 AN - 0.40000 
х2,ү2 х2,ү2 х2,ү2 
Е 
2 2 
Y -X 2 2 
AO- =0 AK-4/3-0 2v -X | B 
x?.y? і s са 2-9 
(x2. y2).(./3- 1) «ο. 
24/3.X.Y 
AG v3 =0 etc. 


i (x?.y2)../3-1).2.v? - 


S F Sibli 
2 πον our Siblings 


Given. When looking for the equalateral triangle which 
produces trisection in a right angle, we may come 
to meet its four lazy siblings. 


032403 


Descriptions. 
Definitions. 


2 


Unit. 


Given. 


040903 


Descriptions. 
Definitions. 


So called Fractal Geometry is 
concerned with the recursion of the 
perceptible, however it does not 
compare much with the recursion of 
an intelligible. And so, one may find, 
in the recursion a hidden message, 
from the impossible to packman, it is 
all just playing one tune, binary 
recursion is binary recursion. 


m/FAK = 11.534? 
m ABC = 62.301° 
mZAGJ = 34.601° 


та/МКМ = 11.534? 
m/DBE = 20.767° 
mZABC 
m/DBE 
m ZHID = 69.203? 
m ZPAA = 23.068° 
m/HID 

m ΡΑΑ 


= 3.000 


= 3.000 


Eaten by HID 
or PakMan? 


PacMan 
Animation writeup 


2 Unit. 
Given. 


Descriptions. 
Definitions. 


Lardner was wholly unaware that the problem 
actually descibes an ellipse which means that 
it is not indeterminate at all. 


An Indeterminate Problem Reduced 
To An Equation 


Page 5 of A Treatise on Algebraic Geometry by Rev. Dionysius 
Lardner, 1831 072903 


Given the base AB, and the sum of the sides (AC and BC) of a 
triangle, to find the vertex (C). 
Let AB - a, AC - y, and CB - x, and the the excess of the sum of 
the sides above the base be d. 

л у+х=а+Ь. 
Any values of y and x, which fulfill the conditions of this 
equation, represent the sides of the triangle, whose vertex solves 
the problem. 


Perhaps this problem is indeterminate is because the author did 
not have a clue that a point (C) is not a magnitude. How does one 
find a non-magnitude from magnitues? Only by establishing a 


co-ordinate system. 


09/11/97 The Ellipse 


Given that the major axis is AD and the minor axis 
EF, derive the formula for the radius CG, the height 


BG, and the foci axis MN. 


Ny := 3 N5:- 4 


2 2 2 2 
2.N.N5 


-са-о мон 


AD AD 
AD:-1 ΕΕ- — АВ--- 
М1 No 
BD - AD - AB BJ := ,/ AB. BD 
AD EF 
AC := — ВС: АС- АВ CH - — 
2 2 
BJ.CH 
CJ := AC BG := 
CJ 


2 


Unit. 
Given. М:= 1.454 
AD :- 3.073 
120103A 
Descriptions. 
AD 2 2 BH 
DH := AD BD = — BH :- ,/ BD“ + DH HI = — A. 
BH НІ | 
ЕН := BH DE:- DH- EH DF--2.DE ЕН: ΡΗ DF | 
в. 
DH.FH BD.HJ DH.HJ | 
HJ =- ——— J := H:- ——— DG:= DH- GH | 
BH BH BH | 
DG BC BC GH | 
CD: GJ BC-BD-CD ——- —- = | 
BC GH GH GJ | 
Ө 
ρα)’ pG AD AD.N? 
L— ----- = -GJ-0 = -DG = 0 
GJ BC N?.N N?.1 
1 2 а 
з з DG.N“ + DG 
DG-DG "^.GJ' "^ -AD = 0 2 -Ар-0 
М 
з (s) (3) 
а 8 < 
DG 3 3 
E ids _ ы? _ DG-DG "/.GJ 
N ЕЗ -0 - 2.11348 : - 2.11348 
G 


" 


2 


3 


ы 


1 
3 


AD = 2.45833 in. 
AB = 0.76777 in. 
DB = 1.69056 in. 


AD 
— = 1.45415 


DB 
A BD - 1.69056 in. 
М ЕН - 1.81046 іп. 


HJ = 0.95793 іп. 
DG = 1.66903 іп. 
GJ = 0.54280 іп. 


G 
— = 3.07487 
GJ 


) = 2.11348 


Unit. 
Given. Ар := 2.458 


AB := .768 


120103B 
Descriptions. 


DH := AD BD := AD AB 


2 2 BH ВН.НІ 
ВН = ү вр” +DH° HI:= > ЕН = DE := DH -ЕН 


DH 
DH.FH BD.HJ 
DF-2.DE FH-DH-DF HJ: ——— GJ-= ——— 
BH BH 
DH.HJ 
өн вн DG: DH-GH CD-GJ ВС - вр CD 
B5 
DG вс. BC GH ра) 3/ ра | 
BC GH GH GJ T s 
AD? 3 
ре - о AD DG Ж” 
(2.лр2-2.Ар.АВ- АВ?) BD) CD 
(ΑΡ. AB)? 3 
AB? - 2. AB. AD + 2. AD? 760-0 А» -3.076703 
е (AD - АВ) 


DG 3 
— = 3.076703 AD Ре. 
ыы CD 


AD = 2.45833 in. 
AB - 0.76777 in. 
DB - 1.69056 in. 


AD 
— = 1.45415 
DB 


BD = 1.69056 in. 
EH = 1.81046 in. 
HJ = 0.95793 in. 
DG = 1.66903 in. 
GJ = 0.54280 in. 


DG 
— = 3.07487 
GJ 


Unit. 


Given. Х:= 13 


Ү:- 20 
120103C 
Descriptions. 
Y x 2 2 
AB -- E АС := = BC := 4 АВ + AC BC = 1.192686 
BC AC.BD BC.BD 
BD:- — БЕ: ———— BE - ———— ВЕ = 0.71125 
2 AB AB 
AB.BF 
АЕ = AB- BE АЕ:= 2.АЕ BF:- AB- АЕ BG - BC 
АВ.ВС 
BG = 0.354242 BH - "во. BH = 0.297012 
AC.BG 
GH := "вс. GH = 0.193058 AH :- AB - BH 


AJ := ΑΗ + GH НМ := \/ AH. GH HM = 0.368398 
AO:- HM ΑΡ - HM МР := HM АК: GH GR := АН 
APNO := АР? APNO - 0.135717 АНСК:- AH.GH AHGR = 0.135717 


CR GH 
APNO - AHGR=0 CR:-AC-AR ---0.65 —- = 0.65 
AH BH 


E 


XY - 0.65000 
X - 13.00000 
Y - 20.00000 


P K 


yc = 0.65000 
хв = 1.00000 


x ж 
— = 0.65000 
Y 


BC 
— = 1.19269 
AB 
DE 
— = 0.38762 
— = 0.71125 
AB = 13.95400 cm 
BC = 16.64274 cm ap STAT 
DE = 5.40889 cm BH 
BE - 9.92478 cm ap 279701 
BG = 4.94310 cm GH 
BH = 4.14451 cm ъв ^ 0.19306 
GH = 2.69393 cm MH 
MH = 5.14063 cm "AB ^ 0.36840 
B 
Area APNO = 26.42609 cm? 
(Area APNO) 
————— = 0.13572 
AB? 
Area AHGR - 26.42609 cm? 
(Area AHGR) 
— -T = 0.13572 
AB2 
(Area APNO) (Area AHGR) — 
AB? |  . ав? йш 


Definitions. 


x? y? JX? +Y? 
Ë - 


Χ 
AB-1-0 AC-—=0 BC- 
Y 2.Y 


UE 2 2 2 
2.Y 2.Y 2.Y 
2 2 
ap. Аа ο рр  ϱ πα.  ..9 
y? y? ү-/х2,ү2 
xa s- 2 
ΒΗ. -0 GH- -0 AH- -0 
х2,ү2 у.(х2 + y?) х? + y? 
зі xv (x?-x v.v?) _ - E Y O 
y (x? + y?) (x? . v2) 
ao. AS Yu дә XO. ο πρ WEE ος 
(х2. y?) (х2. ү2) (х2. ү2) 
AR x° -0 GR ү? О АРМО i: О 
2.2) 71-2 = ü 2 
у (x +Y?) X“ +Y (х2. γ2) 
x?.y X.Y CR X 
AHGR — 2-0 CR-— = ο 
(κ2.,γ3) хну AH. z 
1 
S νο [em x , (сні? x ς 
BH Y AH Y AP za s 


2 2 2 2 
XVX +Y X +Y Y-X).(X +Y 
„АЕ 26 p о ды D E ὁ 


AB = 10.52500 cm 
BC = 12.55302 cm 
DE = 4.07973 cm 
BE = 7.48591 cm 
AE = 3.03909 cm 


C 


AF = 6.07819 cm 
BF = 4.44681 cm 
BG = 3.72840 cm 
GH = 2.03194 cm 
BH = 3.12605 cm 


AB = 1.00000 
AC = 0.65000 
BC = 1.19269 
DE = 0.38762 


ХУ = 0.65000 у, = 0.65000 
X = 13.00000 Xp = 1.00000 
. Y = 20.00000 
CR X 
------ = 0.00000 ——-— = 0.00000 
AH Y 
1 GH 2 X3 
GH ç X --- -— = 0.00000 
— ` -— = 0.00000 АР үз 
АН Y 


AH = 7.39895 cm 
AJ = 9.43088 cm 
HM = 3.87739 cm 
AO = 3.87739 cm 
AP = 3.87739 cm 


BE = 0.71125 
AE = 0.28875 
AF = 0.57750 
BF = 0.42250 
BG = 0.35424 
BH = 0.29701 


М GH-0.19306 


МР = 3.87739 ст 
АВ = 2.03194 ст 
GR = 7.39895 ст 
Area APNO = 15.03418 cm? 
Area AHGR = 15.03418 cm2 


AH = 0.70299 
AJ = 0.89605 
HM = 0.36840 
AO = 0.36840 
АР = 0.36840 
NP = 0.36840 
X../X2+Y2 
DE-—————_ = 0.00000 
2.ү2 
X2+Y2 
2.ү2 
Y-X)-(X+ 
дк. OED 
2.Y? 
У-Х).(Х+ 
де. OED 
y2 
X2 
BF-— = 0.00000 
y2 


BE- = 0.00000 
= 0.00000 


= 0.00000 


X2 


і Y. //X2+Y2 


x2 


BG = 0.00000 


BH = 0.00000 


 X2«Yy? 
x3 
сно 
Y.(X2+Y2) 
y2 


= 0.00000 


H- = 0.00000 
X2+Y2 


з (K+Y).((X2-X-Y)+Y2) 
: Y.(X2+Y2) 


AR = 0.19306 
GR = 0.70299 
APNO = 0.13572 
AHGR = 0.13572 
CR = 0.45694 
BH = 0.29701 


= 0.00000 


CR = 4.80931 cm 
BH = 3.12605 cm 


= 0.36840 
Y 
AB- — = 0.00000 
Y 
x 
AC-— = 0.00000 
Y 
JX2+Y2 
BC- ——— — = 0.00000 
Y 
JX9.Y 
AO- = 0.00000 
X2«Y? 
JX9?.Y 
HM- = 0.00000 
X2+Y2 
/X3.Y 
AP- = 0.00000 
X2+Y2 
JX3.Y 
NP- = 0.00000 
X?«Y? 
x3 
= 0.00000 
Y.(X2+Y2) 
y2 
R- хана > 0.00000 
x3. 
APNO 0.00000 
(х2+ү2)2 
ХЗ.ү 
AHGR. (хағүзу: 0.00000 
x. 
CR- 0.00000 
X2+Y2 


S 2 


Unit. 
Given. Χ-- 11 Unit- 1.00000 Y, 
Ү:- 20 XY = 0.55000 
X = 11.00000 
120103D Υ Ξ 20.00000 
Descriptions. 
Y x 2 7 BX BX.BE 
АВ-- AX:=—  BX-4AB^.AX^? BE:- — BF- 
Y Y 2 AB 
AX.AB AG2 AX.AG A 
AG := GO = —— = BD- — DF:= BF - BD 
BX AX BX 
AX.BD DO-DE DE -DF 
DO:= BD-AO  DE- E Е 
АВ GO DP + DF 
АВ -AJ 2 2 JN 
BN := ΑΝ:- ΑΒ. BN. JN:=./AJ*+AN7 JM:= — 
AX 2 
Definitions. Y 2 X 2 
2 2 + 
Y x Y x Y Y 
AB-—-0 Αχ-- -ο Bx-/||—| +“—| -ο BE- -0 
Y Y Y Y 2 
BF κ εν” 0 Αα ο: Oc 0 AO x^ ο 
2.ү2 х2 х2,ү2 x?.y? 
Y 72 + 1 
Y 
x2 (Y - X)-(X + Y) X 
BD---0  DF-——,-0  DO-——7.—--0 DE- о 
2.Y 2.[x2 +Y?) 2-Ү 
Y - X).(X+ Y 2 
4. Y? As 2.2 x 
{ X +Y 
x^ x?.y?. y 
JN - -0 


The Delian Quest 2004 
John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. 
Ар := 1 
Given. 02 
031604A 
K 
Descriptions. | 


J 2: AD? š τν NE. 


2 


AK:= AD AJ:= AD АН:= 
HJ:- AJ- AH АС: AH 
CD:- AD- AC  FJ:- 2.CD 


АЕ = AJ-FJ АВ: ΑΕ 


DK:-4/2.AK? AK+AB- DK = 0 


AB DK 
— = 1.414214 — = 1.414214 \/ 2 = 1.414214 
CD AD 


2 Unit. 
AE := 1 
Given. 


031604B 


Descriptions. 


AO 
AO Ξ ΑΕ AL:= EN 


AM:-AE ML:-./ AM? - AL” 


AD:-ML DE := AE - AD 


AM -DK 
DM 


DK = DE DM:- AL ΑΗ -- 
AH 


— -2 
DE 


03 


Unit. . 

AE:-1 Аб=АЕ Given AE, AG, AC 
| find the ellipse 

Given. 


N:-3 АС:= М 
031704 
Descriptions. 


DE:- AE.2 СУ:= АЕ 


CE := J AE? + AC? 


DE.CG 
CG:= АЕ FG:= — 
CE 
Definitions. 
| Nus 
ux «e On given any AE, AC 
find the diameter of 
CM- CJ-JM LM-4JL?-JM? NO - AC the Circle. 
2 
CM.NO AE 
ΟΝ :- — АО:= СМ ЕО:АО-АЕ OP- —— 
LM LM 
Major :- EO Minor := OP Major = 5 
2 2 Minor = 1.666667 
N +1 N +1 
Major — =O Minor- = 0 
2.N 
Major 


- -М-0 
Minor 


Unit. G F 


АВ = 1 Z 

Given. nh E 
032004 Bie nox 
Descriptions. - ЖО 
АО := М BD - AD- AB ВО - E^ AO := AB+ BO a í М 


2 


_ FO 
 2.AF 


MO:-FK АМ:-АО-МО FM-- JAF2-AM2 GO - BO vA 


FM AE АМ.АЕ 
= AN := 


EF := 2.FK 


FO := BO AF := AO FK: 


AE:-AF-EF EN: NO :- AO- AN 


AF AF н 
NO.GO 2222 
20 = ------  AZ:-ZO-AO ZN:-ZO-NO 692-4 202 +980 
GO ΕΝ 
J 
GZ.NO | 
EG := EG = 1.323879 
ZO 
Definitions. 
N-1 N+1 N-1 N+1 (N - 1)? (N - 1)? 
AD-N-0 BD-(N-1)=0 BO-——-=0 AO- -0  FO-——--0 AF- -0 FK-—-———-0 EF--— —— - 
2 2 2 4.(Ν + 1) 2.(N « 1) 
(N - 1)? N7+6-N+1 J(N«3)-(3-N « 1)-(N- 1) N-1 2.N N-(N- 1)-/(N 3) (3-М « 1) 
MO-— — -= Άν ag. М 0 weg ом. ео ἘΝ -- 39990919 
4.(N + 1) 4.(N + 1) 4.(N + 1) 2 N+1 ης 
ЖР м(м2:6м+1) 0 - (n2. 4. + 1).(N - 1)2 таб απ 12. (N2 . 4.N + 1) -— N-|(N+1)-\/3-N2+10.N+3-(N2+6.N+1)| 
3 i TOTAM З Ιω ШІ о з 21” 2. LoS Se .ᾱ... 
(N +1) 2.(N +1) 2|3.N -2.N-/(N« 3) (8-N 1) -3-N +N +1 3.N-2.N -/ 3.N^ + 10.N-3« 3. N^« N? «1 
- \/з-м2 + 10.N+3.N..N2 , 4.N+ 1). (v - 1)? "P JN 12. N. 19 |3.N -2.N /[N £3) (8-N « 1] - 3-N2 - N91] Қ" 
(N+ 2. [3.N - 2. [| a-N2 1ο ν «3^ 3-N2 321) 24N9 «.|27 (Nf + М2) +6. -60-N? .1]- 4.N (N « 12)? A/[((N 3) (3-N + 1)] 


кє 2-719-102-4045 1318.Ν. 2.Ν./Ν: 8 (8-N« 1) - 3-N2 νὸ 1| | 3.N-2.N-/INT 3) (3 N & 1 - 3-N2 ^ N29 « 1] m 


2.(Ν « 1)? 4/27 AN^ i N2)«| 6 IN? - N)«60.N? + NÓ -4.N (N 13? ./(N « 3) (8.N 4 1) 1 


. Given AC, AB and either point of contact, D or F from 
Given. any C, what is the lenght of the cord DF cut off by a 
Ny -- 1.708 АС- Ny line from any C? 
acidi М) = 1.649 CF:= М, 
Descriptions. 


Ns = 1.24 АЕ := Ns 


2 2 2 
Ns + №2 —М1 


DF, := 
1 . 
Nə 
CD := СЕ- DF N4 Ξ CD 
2 2 2 
Ns + М4 - Ni 
DF? =o 


№ 


DF, = 0.812333 DF, = -0.812333 DF} +рЕ, = 0 


Unit. 
CE = 1 All this extra work and I have lost 
Given. accuracy from 022803! 
N:= 4 
0405043 Definitions. K 
Descriptions. Kak ы 
CE CE 
2 N 
DO := CO- CD 


DN := ./ (CO + ро) (CO - DO) 
ΡΟ:ΡΝ ΡΝ 


AD := ——— DM: 
CO - DN 2 


2 2 AN HL 
ΑΝ :=-/ АР + DN НІ = -- ГА = -7 


Е Ck.HL ES DO -HL 


Fm m: 
CO CO 
JF 
ло Ето ла? | Fn- % 
Fm.Fn 
Fo := Lo := HL - Fo 
JF 
Jm 
по := κ Ln := y no2 + Lo2 
no- HL Lo -HL 
= Lq := 
Ln Ln 
2 2 FI 
Fq:= HL-Lq ЕБКІ-,/14 +Fq Fr 
Fq.Fr 
Fs := Ls:- HL- Fs 
FI 
2 
HL I 
Lr := НІ? - Fr? ъ= жаған 
2.Lr 2 


Ls.HL rs. HL 
Lv := Hv := 
Lr Lr 
Ls -HL 
Lv := Fv := HL- Lv 
FH 
FH = «Ην «Εν РЕ: > 
HL Fv Hv 
Lf := —  Fu- tu := — 
2 FH 2 
Lu: HL-Fu Lt: -/ Lu” + tu” 
Lt.Lf DN AN 
Lg := N:= — NL: — 
Lu 2 2 


ML := «/ΝΙΖ ΜΝ  Mb:- ML+Lb 
Nb := 4/ MN2 + Mb? 


_ со? + (2.Nb)2 - (2-Mb + DO)” 
U -2.Nb 


Nc 


ММ. (№ + Νο) 
= 


cw MN Dw := 

Nb 

Dx.DN 
Ow := Dw - DO Ох := Dw - 2 . Ow Ma, = 
2-(cw — DN) 

Na, := |MN?.(Ma,]? ba, = Mb- M 
81 = + ( a1) 81 = — 81 

2 2 2 
m (Ка) + Nb - (bay) i 2 2 
z= — ——— зар := (Na) - Nz 

2.Nb 


_ 2.Mb (2. Nb + №) 


be: 


- 2. Mb 


2а1 -Nb 


Nz 


K 

За κα 

A 
Mg := ML + Lg Ng — | MN? + Mg? b H 
2 2 2 | ШІ F 

TN CO -(2.Ng) -(2-Мр-- DO) L Lu i ba pc Жыры 
т -2.Ng E b4 ос1р кс і А 

MN (Ng + Nh 2. Mg. (2:Ме- Nh 
"ELIT OMNE NP 
Ng 2.Ng 
De, -DN 


Ob, := Db, - DO Dc, := Db; -2.Ob Md, з ----------- 
1 1 °1 1 1 1 2 (hb, - DN) 


Nd, = MN? + (мат). 81] = Mg-Mdi κ.α... (ма)? + Ма" - (ваз)" 
1 2.Ng 
ed, Ме Να -Nb 
ed, = нац)? - (Ne,)2 віз = Ne = — -- 


Mg, = Mg - 551 ΜΗ = Mb -ΡΗ 


jh; := ΜΗ — Mg, eh, = егі -j81 


n š 2 2 , ; 
ej:= jhi -eh, Bj, := DM -jg, 
JB Bir 
Ji” ch. ` BD := Mg; +111 BO := BD + DO 

1 


K 
BN :- | DN? + Bp? р 
Pd 
. co?. вм? - во? P: 
NR := — —BN SR ; 
BD (BN + NR a k = 
gp ED Q S ОАЕ] 
BN / ТК ae 
Око :- BO - Bko E ko D КС 


ΝΕ - 2 -Oko = -0.00000000001958 1 


Compared to 022803 19591 
2639 


Om- ER. 70.000000000002639 а 
2 


= 7.423645 


The Ellipse 


041904A 


I once worked on a project I called Eloi, which was about the different ways to 
construct an ellipse, the different equations one would have to use to make that figure, 
and the different ways one could solve for those ellipses. And this entertained me until 
I started thinking about the figure 8 locus. One can draw the figure eight as a locus 
between a straight line and a cirlce. 


All of this applies to science and mechanics when one is writing up equations to the 
motion of objects; How do you comprehend what you are seeing? 


This plate series is called the Straight Line Ellipse because it reduces the ellipse to a 
single linear action between X and Y axies. In other words, we draw what some would 
claim to be a trig function, which is actually a linear function, one just doess not see it. 
When every possible grammar is effected by complete induction and deduction of a 
unit, one should keep the unit in mind instead of obfuscating it with particular names 
which factually do not apply. One is always in danger of claiming that there are many 
different mathematics, yet the same single unit makes them all; this amounts to a 
thing is different from itself, and if one is stupid, it produces the modern 
mathematician. 


As one can see by the last figure, the major and minor axis do not determine the 
resulting figure, meaning the shape is independent of the axis, but when it is shaped, 
or created is. The resulting figure, a photon, or a burst of energy, or one can say a 
pulse, is the product of a simple tic, toc, tic of two objects, an oscilation. At a certain 
point they interact, and release an elliptical signiture, or temporarily existing third 
object. This means one can spend a lot of time claiming that mechanics is wave 
mechanics, or quantum mechanics, or that these names both miss the point; how you 
write an object up does not create a new grammar, unless you are really stupid. 
Grammar is not a theory, and if you are teaching theory, you may as well elect a Pope. 


What is more important, we start to get back to fundamentals in linguistic fact, 
between any two limits is one, and only one relative difference, which is not only called 
a unit, but even observed by Plato. We can obfuscate it, like all of the other ways we can 
produce an ellipse, but those figures do not express the fundamental ellipse. 


————— 


deo ex 


Unit. Straight Line Ellipse: Cardinal 
АС := 1 
Given. š 
041904B Ку = 3 
Descriptions. R5:-2 
BE З 
BE:-AC  BD:- — °С 
R1 
AC 
AB:- — АЕ .– | BE? - AB? 
Ro 
AB-BD АЕ .Вр 
ВН -- = 
ВЕ ВЕ 
Га 2 
АН-АВ-ВН AD :=4/ АН +DH 
Definitions. 


2 2 
AD — —— -0 
R1: R2 


Unit. 
АС: 1 ВЕ := АС 
Given. 
М1 = 5 AB = М1 
041904С N, := «3 BD := N 
D ТЕР 2 2 
escriptions. 
AE := ВЕ? _ AB? 
AB.BD AE.BD 
BH := H := 
BE BE 


AH = AB- ΒΗ AD = 4/ AH? + DH? 


Straight Line Ellipse: Ordinal 


Definitions. 


AE - /(1-N1)(N1+1)=0 


рн - /(1- N41) (N; *1)-N5 - 0 


AH - (Му - М1 N5)- 0 


2 2 2 


The Delian Quest 2005 


John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. 
АС = 1 
Given. 
N4:- 3 
031405 
Descriptions. 


AD:-N, DV:=AC 


АУ -4AD?.py? AF:=2:AC 


Αν AC 
УХ := AF- AD AY = ——— 
AC - VX 
AD. AY AC. AC 
AG := = 
AV AC+AD 
CG := AG - AC BG :- BC + CG 
BG 
BE := 


ο. СЕ - BE -BC ES - BE 


2 2 DV.AC 
CS := 4 ES -CE СВ := 


AD 


| ES.CR 
© CS 


EU : EZ := EU 


Definitions. 


νι -1 
EZ - 
| 


2.N1 
08708573) (n; 1) 


Another Ellipse 


The locus formed by N and I as 
determined by L provides an ellipse. 
Provide an Algebraic name for the Major 
and Minor Axis. 


2 Unit. 
А, Сіуеп. 
Рагсіпр project for 031605 
Descriptions. 
Definitions. | 
b 
x 


C US. 
APR Qu 
Se PS 

м5 


X) 
SSS 


Unit 

АВ = 1 

Given 

Νι-2 BE-N, 
0932305 : 
Descriptions. N5:-.5 BD: = N3 An Ellipse 
MN := 2. AB 


DE := BE - BD AG := AB 


AG.BE 
EP = — —— ЕМ:– AB 
AB 
DE (ЕР + EN) 
NL = —— 
EP 


CE := NL CD := CE - DE 


Definitions. 


(Мі - Νο) 
N1 


-ςρ-ο 


Unit. 


Given. Parcing project for 032405 


Descriptions. 


032405a.gsp 


Definitions. 


Unit. 
Given. 
N; -- 1.9167 АС:= N; 


No = 2244 CD = Nə 


032905 Let AC be some perpendicular on some line GH. 


Descriptions. Ng = .437 GI := Ng 


CE := CD CG := ./ CE. AC GH := 2.CG 


2 2 AD 
CI := CG- GI АП: AC- СО A[I:=./ АС -СІ AM := — 


2 
CI. AD AC.AD DU. AI 
ОМ := АМ DU := AU := IU := ΑΙ AU AL- 
AI AI IU 
2 2 2 2 CD-DL 
IL :=-/ АГ + AL DI := 4/ DU” + IU DL := IL- DI DV - 


DI 


MV:- DV-DM  AV- ΑΜ. Νν LV--AL^-AV? MT-LV 


2 2 CG.AD AC.AD 
AG :=-/ СС Ας DW :- AW := GW := AG - AW 


AG AG 
DW АС / 2 2 

AN := -------- MN := 4 АМ” – АМ ON := 2. MN 

GW 
Definitions. 

N 
1 

ON- |(N2-N,)*.— - 0 


№ 


Elipse Projected From а Perpendicular. 


2 Parcing project for 032905b, using just straight lines. 
Unit. BC = 1 


Given. z:= 7 x:= 6 ν 12 
у:= 20 w:- 20 u:= 20 


032905B 
Descriptions. 
CE-v BD x 2 2 BC.Cv 
СЕ:= BC BD:- BC Cv-— Bx := ух := УВС + (Cv — Bx) Ας := ——— 
u w Cv - Bx 
2 2 z АС.А2 CE -AJ 
AE := y AC + СЕ Az - AE.— АЈ:= Jz := CJ З AC- AJ 
y AE AC 
2 2 Cz? + Ez? се? 2 2 
Cz:-4Jz + CJ Ez:- AE -Az Kz:- —— K ες -Kz 
2.Cz 
Ez.Cz CK.Cv EK.Cv ы В Unit = 1.00000 © 
СЕ:- EK. — Fz:= CK := Cz- Kz CM - Mv := CN := Mv 
Kz CE CE z/y = 0.35000 x/w = 0.30000 v/C = 0.60000 
Nv.CF N z = 7.00000 x = 6.00000 v = 12.00000 
ν. vz.Nv 
№:- CM ΕΝ:-ΟΕ-ΟΝ ΟΗ:- CN Ма=Са-СМ να:- | Mv? - Mz? Gv:= т у = 20.00000 w = 20.00000 u = 20.00000 
z 
Definitions. 
2 2 2.2 
= - /з2.2, 2,2 2.u vw x vA? AE ως де -2.u.v.w.x«2.v^.w e 
CE-1-0 BD-1-0 Sv ο вес = eo eee - (у.м — u-x) (у-у — u-x) 
z-|u? x3 2.m.v wx 2. κ, νυν .Ζ Ζ у.м. (У - 2) v 2 „2 2 2 
Ағ------------------0 AJ-————-0 42---0 Οὐ----------- в З —2-u-v.-w.x+2-v м -(у-2) E 
у. (v. w-u-x) у. (v. w-u-x) y у (v. w-u-x) |  y(vw-ux 
σ u?.x2.27 2. u.v.w.x.z2 + v7 wt y 2.2. ува дм νο ο 
2. — £5#a— YY Tr n F -- 
у (v:w-u-x) 
- 2-42.х2.у.2-2.а2.х2.22 -4.u vw. x y я 4. u vw. xz? - 2.2. w^. y2 бу wA y.z 4 v2. а ü 
- — Sus  ПВ(О'рррЙЩЛЛ кке еке = sissrsaras rc n p. 
2.2 2 2 2 2 2 2 2 2 2 2 
2.y.(u.x-v.w)/u κ -Z -2 uv wxz +V w y -2v w -y-z+2-v w -z 
ΕΚ... (уа) | 9 у.м. 02.12.22 _2.u-v зок абз w y ду wt .y.z 42. v? w 2 z? 
2 2 2 CF — о 


2 2 2 2 2 


2 2 2 2 2 2 2 2 2 
u κ Z -2uvwxz +V w y -2v w у 24 2: w 2 v“.w“.y-u“.x“.z-2.v“.w“.z+2. у ока 


Р fu? x? 2 n vw n 2-2 uw? (u2.x2.22 алу 22 ev? ο y2 2,2 wA yz 2.2. 1.) ο 
2 — ——————— — MM M —— —————————————————————————————— -- 
жшке иа И: ы προ ui ocu E 
2 (у-уу — Uu: x) 
CK- =0 
u?.x?.22 2. u.v.w.x.z2 VOW y 2.у2 WwW y.2 2. v2 «2.22 
v-z (v.w—u-x) v-z (v.w—u-x) 
CM- =0 Nv - =0 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
uyu κ 2 -2uvwxz--vwy-2v-.w -y-Z+2-v w -zZ 4/4 κ Z -2 цу мох 2 +v w y -2.7v w -y-Z+2-v w -zZ 
у? (у - 2) v2.w.(y 2) 
Mv — = 0 CN - Ξο 
2 2 2 2 2 2 2 2 2 2 2 2.2 2 2 2 2 2 2 2 2 2 
u-/u κ Z -2uvwxz- +v w y -2.7v w -y-Z+2-v w -zZ (4/4 κ 2 -2uvwxz- +v мо y -2.7v w .y-z+2-v -w -z 
sag u ον E waa аа ws? D 
FN + у.м. veis ал ον yee а wav уша ааз 0 
(„2 2 2.2 2 2 ) 2 2 2 2 2 2 2 2 2 2 2 E 

u- v w y-u X σον w z-2.uvwxz)ju κ Z -2-U-V-W KZ +v w y -2v w .yz-2v.w -z 
CH v.z (ux vw) u^.x^.22 2.u.v-w.x:22 4 vw? y^ 2.2 wA y. 2-0? we? 

lu* 934.9 Є 67) ο μα τα ο ων g^ шай діз әрі З ағадай vu x р А р ee 
M u?.x2.22 .2.u2 v. w.x.z22 αν x2 y.z ou v2. w? y - 2. u v? у а ду w^ 22 12. u v wx yz ν wA yz ο 

2- — 
2.2 2 2 2 2 2 2 2 2 2 2 
u- -y (v-w-u X) yu x Z -2uvwxz +v -w y -27v w -y-z+2-v w -zZ 

/Да2.2./2. 212,2, 22 γ223 u. ya vA. y?) ws (qe uv? yz Фу аб ку py?) wate? ай -2u v xA yarn vA x. y? 

лани —— — ПЬ( СН —— Ан в недо ———————————M————— 
u-y-(v:w—u-x) 

v.z.(v.w-u-x)- 12.у2.у2 2.42.у2.у.2%2.а42.у2.22 2. a v? y zo v^. y? w a 

G + кала Зак ο y b we ο Ж к н ay ο 
У – — 


m x? - 2.и2.у.м.х+ ΓΝ 22 + БЕТІ, W:X- 2-y-u-v" w -y.u? vex? НІ .z + uv? 2. у? | 


= 0 


the Delian Quest, but it was cooking to arrive at BAM, and this 
took time but once it did happen, what unfolded is a work which I 
probably have no time to finish, it consists of thousands of pages 
and covers all of how to use it for even logical operations. 


1 

(AF2.FG) 3 -FH = 0.00000 
1 

(AF.FG2) 3 -FI = 0.00000 


Unit. Writeup project for 032905e 
Given. 
Another way to do cube roots, one which the ancients were 
looking for, is accomplished by crossing an isosceles triangle with 
a right triangle. I put off investigating it for some future date. 
Descriptions. What it does say is that cube roots are not impossible, but perhaps 
Definitions. difficult. I found this while examining the figure of the preceeding 
ellipse. 
Filling in the rest of the figure, we see it. 
^ E E ο WA s SSE 9 
| cs... H 
Sear | | 
А, ΤΙ | | 
| ran Зс πο. А | 
B. D Ё | | 
πλ ΜΗ akakipa 227 | | І 
І | i | l 
P +, | 
х | | | 
| n | [ 
he с жене ΤΝ aos және ЕЕРЕЕ. ссе G 
c N | ЕНЕ I E 
EF = 2.04153 cm ' | | | 
АЕ = 0.84843 ст и | | 
FG = 11.82053 cm A | | 
(AF2.FG) 3 -EF = 0.00000 Ба ОСЛЕ ΕΝ | 
B, 2 221 7D. AF = 1.80823 ст | 
| ο FG =10.58224 cm | 
What can be said, however, is that the figure can be used to | : I ` | 
prove my original construction which would be much, much | | (AF2-PG) ἘΞ = 0.00000 », | 
shorter than the original. However, my interest was no longer on LE FH = 3:25559 сш | 


Тһе Delian Quest, essentially conquered, is making me 
comprehend that it is only the door to a much bigger place. The 
Delian Quest contains the search, the climax, and the after glow, 
but the results is contained in the volumes of BAM. 

One has to remark, though, it is a very beautiful figure. 
Very simple, straightforward, and reasonable. 


T 
c Ж FI = 5.87223 cm 


It might be said that a elliptial construct proved the head of the figure, and 
another proved its hands. 


Unit. 033005с 
AB:- 1 
Given. N? and More 


ΝΙ:-2  AH-N, 


Descriptions. 
2 2 АВ.2.АВ 
ВН :=-/ АВ ΑΗ GO = ——— HO - BH- GO 
BH 
BH.BH AB.DH 2 2 
DH := ———— AC := ВО := вн -HO 
HO BH 
BO.BH BH.DG pG2 
DG := DE := —— CD:- —— 
HO AB DE 
3 CE 
BC = AC - AB CE := DE- CD Ny —— = 0 
BC 
Definitions. 


BH- [N 2 1-0 Go-— 2 _-o = - - 
3 


-0 AC- -0  BO-———— =0 


τ 7; [πι2ει 
У РИ №12 +1 2-Ny-(Ny?+1) 2-Ny 
ра - 0 z —À 


(Ni) (N +) ο ТЕНГЕНІ 


2 _ 2,7 _ 3 з _ 


Descriptions. 
BC CD 
BN := — KN = — 
No No 
BC 
CG := АС ΑΒ GN := 2.АВ + — 
No 
CE -GN 
NR := 
CG 
Definitions. 


ΝΙΝΟ - ма (v5 - 1)|- шн -0 


N, -N2-(N2-1).N, = 26 МЕ аб 


BN 
вно 2 -0 M NM - 
νο (N4 - 1)-(N4 +1) Νο (N4 1) (N4 +1) 
2.8? 2 (ма Мі? - N51) 


2 


N 2 Just Another Ellipse 


Unit 
АВ =l Given the difference between the foci and difference 
Given. between the proportional radii, etc., etc. 
М1 Ξ .15 
033105 
No Ξ .6 
Descriptions. Mor 


CD: Мү DE:-2.CD АС:= № ВС:- AB-N5 
FG :- ΡΕ + AB AE = AC + CD BD := BC + CD 


АН := АЕ BH := BD 


2 


AB? + AH? - BH > > 
AJ:- ——— —— ^^ HJ. := 4| AH? - AJ 
2.AB 


Definitions. 


AE - 0.75 BD - 0.55 


AJ = 0.63 HJ = 0.40694 


Unit = 1.00000 


AB = 1.00000 AE = 0.75000 

= = _ 2. = z = -(1- - Мі = 0.15000 М№ = 0.60000 BD = 0.55000 
ο πι ο ;DE-2N,-0. АС Во-О BC (1 N2) 0 X=3.00000 X = 12.00000 AJ = 0.63000 
Y = 20.00000 Y = 20.00000 HJ = 0.40694 


FG-(2-Nj+1)=0 AE- 


АН-(82%814)|-0 | BH-(N,-N29-*1)-O 


AJ - (N2 - N} + 2-N4 N3) 


II 
° 
T 
s 

| 

< 
^ 
= 
= 
2 
N 
= 
| 
2 
D 
^u 
= 
+ 
. 

I 

° 


СО := 1 Mixing methods of naming 


041205A Nə :- 3.095 
Descriptions. 
CD CD 
СО = — СЕ---- CG := СЕ + EF 
2 No | 
DH:- CD- CG-2.EF СІ: CG DI - DH 


/ 2.c1? - cp? + 2. pi? 


IO -- 
2 М 
IP — (-CD + DI - CI)(CD + DI + С1 (СО - DI - CI)(CD + DI - CI) 
i 2.CD 
Definitions. 
2.------------ІР-0 


Nə 


Unit. A trip to IO 
CD:- 1 
Given 
М1 = .278 
041205В 
Descriptions. Nə := .3 
CD 
2 


Ω 
tJ 
| 
2 
№ 
Ω 
Ω 
| 


CE+EF  DH:- CD-CG+2.EF 


а.с? - cp? + 2. pi? 
CI:= CG ПІ: DH IO :- fF 


2 
ІР- (-CD + DI - С1 (СО + DI + CI)(CD - DI - CI)(CD + DI - CI) 
Е 2.CD 
Definitions. 


2. J| -N4-N2 [Ni + 1) (Ма -1)|-ІР-0 


Unit. 
DH := 1 


Given. [ ла)” 


ΝΙ:36 FH:- N; 


041305b 
Descriptions. 
DF 
DF := DH + FH AD := E ЕН := / DH.FH 
ЕН .AD 
HI:- —— HM: EH - 2. (EH - HI) 
FH 
DE-/DH?.EH?  EF-.|FH?.EH? 
Definitions. 
FH rui FH (DH? FH (EF)? 
— = 216 — = 216 — -| | ο — -|— | =0 
HM DH HM (НМ HM (БЕ 
1+N 
DF-(1-N,)-O AD- -0 EH- /М1-0 
HI Mati =0 HM NR 0 
2. /Nı | Ni 
EF- /|N (Ν +1) - 0 

DE- /N,-1-0 1171 

3 3 3 3 

2 2 3 = N. [М +1 ; А 
кі? - 216 (м1) _ 216 кі? -(JN1) -0 τ [М1 | 1* ) E Mathcad 15 will not reduce this last one. 

1 М1-1 One сап see the taxing of logic in terms of precision on the computer. 
В 3 
2 


FH — 13 Ен i5 > (DH)? 8 8 
М1 (28) = 3.694822 х 10 N 1.5 _ qum - 0 М 2 _ = 1.13687 x 10 12 2 ЕЕ 
1 1 нм Е 


2 Unit. 
Given. 


Another procrastinated writeup 
041405 


Descriptions. 
Definitions. 


AO = 1.167 in. 
BO = 1.759 in. 
CO - 2.649 in. 
DO - 3.991 in. 
> =1.507 
AO ᾿ 
CO 
— 22270 
AO B 
Sch, = 3.419 
AO `` 
DO 
— = 3.419 
АО 
Е 3.419 
AO `` 
1 
DO 7 BO 
š = 0.000 
AO AO 
NK = 0.879 in. 
ND = 1.996 in. 
HN = 0.584 in. | 
с 
NK 
aN = 1.507 
NK 3 ND NK3 
A dam их HN HN ο 
HN ` zn 


Unit. Given the major axis and 
Given. the difference between the 
Νι:- 2.604 ΡΕ := Ny two foci, whatis the minor 
М2 - 2.234 FI:= Νο axis? 

042205 

Descriptions. | 

DE - FI 
ΕΙ := E S DI := DE - EI 


EP :- ./ EI. DI АО := ЕР 


Definitions. 


AQ - >- (N1 * N3) (N1 - πρ] - ο 


ED - 2.083 in. 


FI - 1.787 in. 
AQ - 0.535 in. 


ол 
ag EPET ΡΟ 20/000 fà: 


Sum of Area 


042305A 
Descriptions. 


It seems that the bottom two figures came to 
mind while I was examining an ellipse. This consist of 
three different applications. This write-will be Plate A. 


Is there a perfect way to write-up an ellipse? This 
whole ellipse is wholly determined by the ratio AB to 
AC. 


AB - 1.00000 
AC - 0.78274 
AD - 0.62234 
AB2-(AC2+AD2) = 0.00000 


AB = 1.00000 
AC = 0.85647 
AD = 0.63408 
AE = 0.77327 


JAD2+AE2-AB = 0.00000 


Unit = 1.00000 
XY = 0.54037 

X = 10.80742 

Y = 20.00000 

AB = 0.54037 
AC = 0.84143 
AD = 1.00000 
AC-AB = 0.30106 
BC = 0.30106 
AD2-(2.AB2+2.AB.BC+BC2) = 0.00000 


ш Plate A. 
АВ := 1 
Given. 
042305A Y := 20 
Descriptions of ellipse X := 17 Unit = 1.00000 
XY = 0.85000 
x pha 
AC:= — АС-0.85 ВС: AB-AC BP --2.AB mc nM 
Ld Y - 20.00000 
АВ = 1.00000 Р = 
AF := /(ВР-ВС) ВС АЕ = 0.526783 ΟΟ:- 2.AC АС = 0.85000 | 
ММ :- 2. BC AD = 0.64114 
AE - 0.76743 
Descriptions AE, either CM or NO has to be given. АЕ = 00.52678 
CM = 1.36545 
Given NO: NO := .63455 NO = 0.63455 


JAD2+AE2-AB = 0.00000 


CM:- CO- NO- ММ Ρο-Νο CE:=CM 


2 2 2 
уз.ро? co.2.CE^ (Pythagoras Revisted) Ap _ 0.641135 
: ; 


DP := AB + AD BD := BP- DP ΑΕ := \/ DP.BD AE = 0.767428 


Ар?  AE7- AB = O 


AD := 


Definitions. The equation for AD is indifferent as to which side, DO or CD, of the elliptical triangle given. 
2 2 

X Y-X үү -X 2.X 
AC-—-0 BC- ——-0 BP-2-0 AF--———— = 0 CO- —— = 0 

Y Y Y Y 

2.(Y - X) ко у2 (0 - 2) - x2. 2. v? 
висе CM - (2- МО) - 0 DO - МО = 0 CE - (2- МО) = 0 ΜΕΝ 

2 2 2 2 2 Υ-/ΝΟ2.Υ2. 2.NO.Y2 x2 , 2.γ2 / v? [2 .No.vy2 - wo? y? , x? - 2. v?) 
DP уз / NO ҮҮ" -2ΝΟΥ -X +2:.Y б BD - —— ee «ΑΜ. о БЕАРА  —— “ аб 
E ЕЕ Y Y 


Y 


2 


2 2 2 
шлш рынын шкен ыкы : ami аш nana Una) : 
НА. — —— ——— —— ——— —— —Ó—Ó— а Б οι ος ia) ЕН ПА 


Y Y Y Y 


Unit. 
ΑΒ - 1 
BE :- AB Sum of Area 
Given. Plate B. 
042305B Ү:- 20 
Descriptions. X:- 12 M 
X 
BC := Y AE:-2.AB MN:= AE ΕΝ: АВ + BC 
FG:-J(MN-FN)FN BD := FG 


2 2 2 
АВ? – (вс + BD | -0 Unit = 1.00000 


XY = 0.60000 
Definitions. X - 12.00000 
Y - 20.00000 
A 
BC-—-0 АЕ-2-0 MN-2-0 
XY y? χ2 
Y Y 
y? x? 
BD - =0 
Y 


AB = 1.00000 
BC = 0.60000 
BD = 0.80000 
AB2-(BC2+BD2) = 0.00000 N 


Unit. 

Ар = 1 
АЕ := AD 
Given. Plate C. 
Ү:- 20 
Descriptions. X := 12 


Sum of Area 


x 

АВ:- АВ-06 БЕ:-АВ-АЕ DE:= 2-AD 
ΒΡ-- DE-BE AC:=./BE-BD ВС - AC-AB 
AD? _ (2.AB? , 2.AB.BC + ВС?) - о 


Definitions. Unit = 1.00000 
XY = 0.60000 
XiY X = 12.00000 
= 0 DE-2-0 Y = 20.00000 
AB = 0.60000 
2 AC = 0.80000 
BD - — = 0 AC--——— ——— 20 AD - 1.00000 
Y Y AC-AB - 0.20000 
BC - 0.20000 
_ x AD2-(2.AB2+2.AB.BC+BC2) = 0.00000 


AD? —(2.Ав2 , 2.AB.BC + BC2) - o 


And by looking at it, maybe another twenty years it get done. 


The Delian Quest 2006 


John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. АВ := 1 

Given. 

х= 9 z:- 15 

w := 20 y:= 10 
Descriptions. 


Unit = 1.00000 
xw = 0.45000 
x = 9.00000 


x z 
Bx:- — Ах:- AB-Bx Bz:- — Hx:= / Ах (2:АВ- Ах) 
w y 


x = ЕА G := на px Ох; Е- BEBE. w - 20.00000 
Bz + Hx Bx (Bz — Hx) 
Bz.F zy = 1.50000 
z.Fx -= 
Fx := |BF- Bx| EF := z = 15.00000 
Bx y = 10.00000 
Hx = 0.89303 
Definitions. 
x м-х 
Вх---0 Ακ-( E Bz-—-0 
w w y 
w + х) (w — x 
πα. τεστ]. 
w 
x../ (w — x) (му + x) - 
o ἄν m WIM ος 
W. το πα πα τος 
w- x) (w + x) :Z 
pe Мові юні | 
у У (w -х) (м + x) + W-Z 
Unit = 1.00000 
BF-—— 7 -o0 xw = 0.45000 
Ww.z-y-/(w- x): (W + x) x = 9.00000 
w = 20.00000 
F [w^-x^ xy ο zy = 0.38848 
x — - = 0. 
| 2 Jw? 2 z - 3.88475 
w z-Wyd|w -xX 
d у = 10,00600 
Hx - 0.89303 
w.z-| w^ _ х2 
EF - 0 


м-х 
-----Ах = 0.00000 
w 


z 
—-Bz = 0.00000 
y 


J(w+x)(w-x) 


w 


-Hx = 0.00000 


x-y-/(w-x)-(w+x) 
J(w-x)(wx)-z 


xz 


-Gx - 0.00000 
-DG - 0.00000 


— BF = 0.00000 
W-Z-y-J(w-X)-(w*x) 


x.y../ w?-x? 


|w2.z-w -y-n /W2-x2 | 


w.z-. | w2-x2 


|w2.z-w уч/ w2-x2 | 


-Fx = 0.00000 


-EF = 0.00000 


м-х 
-----Ах = 0.00000 
w 


z 
—-Bz = 0.00000 
y 


(wÀxef(w-x) 
-Hx - 0.00000 
w 
x:y-J (w-x) (w*x) 
w (у «/ (w-x)(w*x) +w-z) 
J(wr-x)(w-*x)-z 
y-J(w-x)(w*tx)-tw.z 


xz 


-Gx - 0.00000 


-DG - 0.00000 


-BF - -0.69295 
:Z-y A (W-X)- (wx) 


x-yww?-x? 
——--Fx = 0.00000 

|w2.z-w-y. w2- 

w-z-.| w2-x2 
-EF = 0.00940 


|w2.z-w -y-n /W2-x2 | 


S 2 Given АС what is СК? 


Unit. 
Given This may be the first time I tried to get an equation 
Ἢ in terms of N, so that given CK one could project AC. 
N := 7.75095 However, the version of Mathcad at that time could 
CD — 5.55625 not reduce the equations, and I am not interested 
012906 now to try. 
Descriptions. 
CD CD 
АС := N. AD:- CD-AC AB:=,/AC-AD ЕО:= > СО := ЕО 
АО-ЕО GO 
AO:- CO-AC СО: — —— НО:= — AG:= AO-GO ЕО: EO 
ЕО + AB 2 
_ АВ.РО 
I0:- —AG +IL:=10 СН: CO-HO DO = EO ΡΗ:- DO + HO 
HI (IL - 2. HO) 
HI := IO - HO ие ` - КО: IO- IK 


CK := CO- KO 


Area p1 = 2.33369 in2 
Area p2 = 24.41091 in2 (Area р1)(Агеа p2)-(Area Ос1) = 0.00000 in? 
Area Ос1 = 7.54768 in? 


AB - 1.55000 in. „/Ср.рЕ-АВ = 0.00000 in. 
BC - 1.23751 in. 
CD - 2.78751 in. (Area p1)-(Area p2) 


= 36.75317 in? 
DE = 0.86188 in. AB 


Area QAB = 67.50610 cm2 

Area OBC = 34.39919 cm? 

Area ODE = 17.52885 cm? 

J (Area ОАВ)-(Агеа ΘΡΕ)-(Ατεα ОВС) = 0.00000 cm? 
AB = 4.63550 cm 

CB = 3.30902 cm 

DE - 2.36212 cm 

/AB-DE-CB = 0.00000 cm 


2 


Angles and Area Plate A 


Unit. 
АВ - 1 While exploring trisection, I found something else actually worth exploring. An entirely 
Given. different way to think of an angle. An angle is takes the so called Pythagorean down to 
Y — 20 its elements, and it is wholly independent of any particular angle. 
102606A X := 9 
Descriptions. Unit = 1.00000 
x XY = 0.45000 
AN:- — АК.- АВ AF:-AB КМ:-_/АМ? + АК? X - 9.00000 
Y Y - 20.00000 
АМ.2.АВ АВ = 1.00000 
FG := τ... FG = 0.820729 AN = 0.45000 
d FG - 0.82073 
AB.F " 
= GH = 0.748441 GO = GH- AN ле ο 
KN AJ = 0.74844 
ΑΝ ЕС AH = 0.66320 
AC = 1.33611 
GO -AB ` = 
CN:= — AC: СМ+АМ АС- 1.336111 αμ 


AJ: GH CJ:- AC- AJ 


y AC. AJ-1 


Definitions. 


Circles are to each other as their radii. 


x 
AN- --ο AK-1-0 AF-1-0 


2.X 


СЕ:- CJ ΟΕ = 0.58767 


X 
— = 0.45000 
Y 


x 
AN: = 0.00000 


π-ΑΒΖ = 3.14159 
1-AC? = 5.60835 
n-AJ? = 1.75981 


V (1-AC2).(n-AJ2)-(x-AB2) = 0.0 


0000 


2.х2 y? x? y? x? 
FH-——— -0 АН- = CN 
х?+ү x^.Y 2-Х-Ү 
x -v)?.(x« v)? (x -v)?.(x« v)? 
το o ον с το το 
2.Χ.Υ.(Χ +Y?) 2.х.у.(х +Y?) 


т АВ? = 3.141593 


т АС? = 5.608349 


т AJ? = 1.759806 


тА AC? - s. AB2 = 0 


Unit. 
АВ = 1 
Given. 


102606B Ү:- 20 


Descriptions. X := 9 


x 
АС := Y BC = AB - AC 


2 
B 
BH - E (Pythagoras Revisited) BH = 0.15125 
2-AB 
Вр := 2ΒΗ AD:-AB-BD FG:= BD 


y AB. BD- ВС = O 


Definitions. 
Y-X 2 
= =. x Y 
AC-—-0 BC ΞΟ απ і ső 
2-Y 
(x-y)? X.(2.Y - X) 
BD - 2 =0 AD- = = 0 
Y Y 
x-y? 
FG- =0 


Angles and Area Plate B 


Unit = 1.00000 
XY = 0.45000 
X = 9.00000 

Y = 20.00000 
AB = 1.00000 
AC = 0.45000 
AD = 0.69750 
BC = 0.55000 
BD = 0.30250 
BH = 0.15125 


дАв-вр-вс = 0.00000 
/Вр-Вс = 0.00000 
Area c, = 99.02532 cm? 
Area c> = 29.95516 cm? 
Area cs = 9.06144 cm2 


J (Area с1)-(Агеа сз)-(Агеа c2) = 0.00000 cm? 


S 2 Going around іп а circle 
Unit. 


Given. 


i ? 
ΝῚ = 3.12208 AD: What is the tanget to AD from С: 


N 

1 Although no one in their right 
mind would do this for a circle, it 
is essential as an introduction to 


N5:- 5.31813 AC: 


I 
2 
N 


110706 Sketchbook A 


Descriptions. finding the inverse ellilpse for any 
external point to it. 


AE := AC 


2 2 AE 
DE :=-/ AE -AD AF := 2. 


AE -AF AC 
AG := AH := AG AI:= — 
AD 2 
AI-AC 
AJ := AJ-N,-0 
AH 
2 2 
CJ := 4 AC^- AJ“ CJ = 4.305244 
Definitions. 
АЕ — Nə = 0 
N 
2 
DE- |Һ,2-М,2-0 ΑΕ--5-0 
2 1 2 
2 2 
Nə Nə Nə 
-—— -ϱ 0 оо зад 
2-Ny 2-Ny 2 


110706 Sketchbook B 


Descriptions. 
Definitions. 


Unit. 


Given. 


110706 Sketchbook C 


Descriptions. 
Definitions. 


Tangent to the Ellipse 


S 2 Unit. 


М, Given. 


110706 Sketchbook D 


Descriptions. 
Definitions. 


Unit. 
Given. 


110706 Sketchbook E 


Descriptions. 
Definitions. 


2» KS Unit. 


110706 Sketchbook F 


Descriptions. 
Definitions. 


2 


There are, as one can notice, a great deal of work 
left for some future time to do, this was one of 
them. These sketches are usually only complete to 
show what the finished project is aiming at, or to 


Really? Is this as far as you got on this project? 
2008-0611 


AB = 10.63083 cm 
AC = 5.31542 cm 
AD = 2.12617 cm 
BD = 8.50467 cm 
DE = 4.25233 cm 
FG = 6.37850 cm 


HJ = 6.37850 cm 
HM = 4.46495 cm 
FK = 6.59112 cm 
FN = 6.59112 cm 
GM = 4.03972 cm 
GN = 4.03972 cm 


indicate the need for parsing to construct many 245 "==. АВ = 1.00000 HM = 0.42000 
individual projects. 

| АС = 0.50000 ЕК = 0.62000 
АР” = 0.20000 ЕМ = 0.62000 
BD = 0.80000 СМ = 0.38000 
ΡΕ = 0.40000 GN = 0.38000 
FG = 0.60000 


1 
Aa = 0.00000 


X 
AD-—— - 0.00000 
2.Y 
2.Y-X 
BD- = 0.00000 
Unit - 1.00000 2.Y 
XY - 0.40000 DE πα to) 0.00000 
X - 8.00000 ~ 2Y ed 
Y - 20.00000 T 
FG-— = 0.00000 
Y 
_ ' W.(Y-x 
XY = 0.70000 нм, .00000 
W - 14.00000 YZ 
Е 2.W .Y-2.W .X)+X.Z 
Z = 20.00000 рк. МАМЫ, 0000 
2.72 
(2-W-Y-2-W-X)+X-Z 
FN-—— —— - 0.00000 
2.Y.Z 
(2-W.X-2.W .Y-X.Z)+2.Y.Z 
M- —— —— — — — — = 0.00000 
2.Y.Z 


(2-W-X-2.W-Y-X-Z)+2-Y-Z 
ат 


= 0.00000 
2. YZ 


Unit. AB-1 
Given. X := 8 W := 14 
У:= 20 Z:= 20 


110806R 
Descriptions. 
AB x 
AC := "a AD := 2.Y BD := AB- AD DE - \/ AD. BD 


HJ.W 


FG - AB-2.AD HJ:- FG HM:= ЕК = НМ + AD 


FN:= FK GM:= AB- FK GN:= GM 


Definitions. 
1 x 2.Y-X 
АС---0 АП----0 BD- —— = 
2 2.Y 2.Y 
y X- (2. Y — X) Y-X Y-X 
DE- ----------------ϱ0 FG- ——-0 HJ- ——-0 
2.Y Y Y 
W.(Y — X) 2.W.Y-2.W.X-XZ 
HM - ---------- = 0 ΕΚ — ————————— = 0 
Y.Z 2-Ү.2 
2.W.Y-2.W.X-XZ 
FN- — — "N= 
2-Ү.2 
2М/.Х-2/-Ү-Х.27-2.Ү.2 
GM - о 


2.Y.Z 


Unit - 1.00000 
XY - 0.40000 
X - 8.00000 

Y - 20.00000 


XY - 0.70000 
W - 14.00000 
Z - 20.00000 


AB - 10.63083 cm 
AC = 5.31542 cm 
AD = 2.12617 cm 
BD = 8.50467 cm 
DE = 4.25233 cm 
FG = 6.37850 cm 


AB = 1.00000 
AC = 0.50000 
AD - 0.20000 
BD - 0.80000 
DE - 0.40000 
FG - 0.60000 


BD- 


GN 


x 
AD-— 
2.У 


2.Y-X 


Е JX(2.Y-X) 


2Υ 

Y-X 

FG- — 
Y 


W.(Y-X) 


(2-W Y-2.W.X)+X.Z 


HJ = 6.37850 cm 
HM = 4.46495 cm 
FK = 6.59112 cm 
FN = 6.59112 cm 
GM = 4.03972 cm 
GN = 4.03972 cm 


HM = 0.42000 
FK = 0.62000 
FN = 0.62000 
GM = 0.38000 
GN = 0.38000 


1 
ACC = 0.00000 


- 0.00000 


- 0.00000 


- 0.00000 


= 0.00000 


- 0.00000 


- 0.00000 
2.Y.Z 
(2-W-Y-2.W-X)+X-Z 
-——-Ə = 0.00000 
2.Y.Z 
(2№.Х-2 М .Y-X.Z)+2.Y.Z 
eM- .. = 0.00000 
2 YZ 
(2-W-X-2.W.Y-XZ)*2.Y Z 
-—— nT = 0.00000 


2. YZ 


The Delian Quest 2007 


John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. 

DF:- 1 

Given. 

М1 = .49 АІ = Ny 


060807A 
Descriptions. 
DF 
AF := Eu AN:-AI АО := AF 
2 2 AI.DF 
FI - \/ АЕ” ΑΙ΄ DE - 
КІ 
DE? 
DH = — ӘН:= DH 
DF 
GN := AD - (AN + GH + DH) 
Definitions. 
1 1 2 
— – АЕ – 0 >-/1%4-М| -Е = 0 
2 2 
Ny м? 
2 -DE = O 4 —DH-O 


Unit. 
Given. 
Nj ‘= 3.38667 
060807B Nə - 2.05199 
Descriptions. N3 := 3.57039 
N4 -- .94919 
HI := \/ (AB + AI) (АВ - AI) 
CD.HI 
GI = TE AG := AI? + сі? 
Definitions. 
—— ^ NR: ИА 
Ns 


2 2 2 2 2 2 


Equation for an Ellipse 


АВ := Ny 
AI := Nə 
СЕ := Ns 
CD := N4 


Descriptions. 
Definitions. 


Unit. Procrastinated Write up for 061307 


Given. 


ЕГгітгіе Point 


BC = 1.00975 cm 
BD = 6.71592 cm 
BC+BD = 7.72567 cm 


The blue circle is always tangent to both and its center is always on the ellipse, 
Therefore, it always resides in a cresant and, it switches between inclusion and 
exclusion at the intersection of all three for each of the other circles. This 
means that it is aways excluded from an area included in the other two. 


Center of Gravity 


Unit 

АВ = 1 

Given 

X:= 7 Z:= 12 
062007A W-20 Ү-19 
Descriptions. 


x 
АС:- 2:AB ВС := АВ ВХ = ВС. АХ := АВ + ВХ 


2 
Б2:- ВС., А2=АВ+В2 Е2- / AZ (АС - AZ) 


EZ Bc? 
GZ := ВХ. —— BJ:- — BK := 2.BJ 
BC 2.BZ 
2 2 
KZ:- BK-BZ СК:--/ GZ“ ΚΖ 
Definitions. 
x W-X 
AC-2-0 BC-1 ВХ---0 - - 0 
w 
Z Y+Z у (Y -Z) (Y +Z) 
BZ-—-0 AZ- ——-0 EZ- -— =o 0 
Y Y Y 
X-\/ (Y — 2) (У - 2) Y 
GZ - — =O BJ - — =0 BK-—-0 
W.Y 2.7 
У-7).(У +2 
κα 1-21 +7) ο 


Ү.2 


с /(Ұ-2)(Ұ>2)(ч2.ү2-ұ2.22,х2.22) 
W.Y.Z 


= 0 


Tangent from Major Axis 


Unit = 1.00000 ZY = 0.63158 
XW = 0.35000 Z = 12.00000 
X = 7.00000 Y = 19.00000 
W = 20.00000 М 
Y-Z)(Y+Z 
GOD kz - 0.00000 
Y ZZ 
X-J(Y-Z)(Y-*Z) 
--------------С7 = 0.00000 
W.Y 
Y-Z)-(Y+Z)-((W 2-Y2-W 2.Z2)+X2.Z2 
LED) РР 


Unit. 
АВ = 1 Tangent from Major Axis 
Given. 
NJ = .39368 AI:= Ny 
Descriptions: N5:- 1.25170 | AD:- No 


062007B B 
--2У 


Ар 
АУ:- E From 080193 
AB .,/ (2- AJ - AB) (2: AJ + АВ) 
ЕК = чан 
2.AJ 
2 2 AI. EK 
АК := -/ АВ – EK DK := ΑΡ ΑΚ FK := 


AB 


DF-4 DK2+FK2 AG: АВ? А12 AH:- AG HK:- AH- AK 
2 2 2 2 
GK:- AG- AK. FG - J| FK? «GK FM:-FG FH - HK^-.FK 


HK.HM 
HM = FH - FM HO = FH _ GH = 2.AH GO = GH - HO 
FK.HM GO DK 
МО := --------- — - — = 
FH MO FK 
Definitions. 


Nə 


№: -ЕК = 0 


Unit. Tangent from Minor Axis 
АВ - 1 R 
Given. 
X := 20 Z:- 10 
062007C W:-6 Ү:-4 
Descriptions. 
x Z 
ВЕ:= АВ ВХ:= — АХ: АВ + ВХ В2:- = G 
W VY LZ Ll1lll|"^ ЗИ; ХЇЇ = . 
XZ := BX - BZ CD := 2.BX ΟΕ - XZ 
BE.BX 
DF:- CD-CF FG:=.,/CF-DF BN:- ———- 
2.FG 
FG 
BP:-2.BN FH:= BE-— MP: BP-FH 
BX | "T | 
| ВР — | μα wi ος 
ВК = BZ мир | РЕ - | ΒΡ2:ΒΕ | 


Unit = 1.00000 
Definitions. | XW = 3.33333 


x йек x = 20.00000 ZY = 2.50000 
BE-1-0 BX-—-0 — =O BZ-—-0O W - 6.00000 Z = 10.00000 
W Y Y = 4.00000 
X. Y-W.Z X X. Y-W.Z 
χα; — “o ο .2--ο cF-——_“- 
W.Y W W.Y 
W.Z«X Y МОМ ЗХ У (ХУ - W.Z) "cO Р 
pp. eo 0 2 
W.Y W.Y 
XY 
waxy QXYWI, = 0.00000 
X. Y X Y ( : А E «У - á 
ооо — =o ВР - О хау / X2. y2-W 2.22 
2./(W.Z+X.Y).(X.Y - W-Z) ,/(W-Z+X-Y)-(X-Y_W-Z) Br = 0.00000 
W2.Z../(W-Z+X-Y)-(X-Y-W-Z) 
2 „2 за нем ЕЕ PR = 0.00000 
тн У XY WZ)  .. м, ποτ. R 0. 
a x Y Х2.ү2 w2 .z2 
x2 y. x?.y? 2.22 x.v./[w1.z2 _w2 x2 z2 , x^.v?) 
BR- =0 PR - ————— 20 


w2.z./(W.Z+X.Y)-(X.Y - W-Z) w2.z./(W.Z+X.Y).(X.Y - W 7) 


062007D 
Descriptions. 


Unit. 
АВ := 1 
Given. 


М1:- .406356  AI-N; 


No = .60804  AD:- No 


AD AI../(2-AJ — AI) -(2-AJ + AI) 2 2 
АЈ := — LLL  AK:- y AI^- РК 


РК := 


DK:- AD- AK ЕК - 


AH:- AG HR:= АН + ЕК 


2.AJ 


РК.АВ 
DF:- 4 DK? + FK? АС-./АВ2- АІ? 


GR- AG- FK FG-4AK^«GR) FM--FG 


2 2 HR.HM 
FH := 4 HR” ΑΚ HM := FH - FM HO := "X GH := 2.AH 
ΑΚ.ΗΜ GO ΕΚ 
GO := GH - HO МО := --------- = == = 
ЕН MO DK 
Definitions. 
— -FK = 0 
No 


Major := №: 
N 
2 


Tangent from Minor Axis 
— 
. 2 


ja 
жат! 
/ 
ff 


Unit. 

АВ - 1 

Given. 

№ := .64776 АС := Ny 


к No :- .5444 || ЕЈ:- М, 


Descriptions. 


AJ:-JAB2_AC2 FI-(AB-EJ)-AB DE:-. AJ? - (AB- EJ)? 


„| DE? (DE + AB)-(-DE + AB) 
АМ: ^^  DN:CAB-AN GJ:= EJ-DN 


GJ.2.DE 
HI:- FI- DN GL := ————— 
GJ + HI 


л,-,/сі2;о/2 ш-н «Ην (JL+IL)-2.AB = 0 


НІ « 2.DE- GL 


Definitions: 


2 
AJ- || 1-Мі7)-0  FI-(2-N53)-O ρε [[2.ν, ν.2 N.2]- 0 
2- № 1 
ΝΑΙ N47-2.N5«1]- AN- 0 к12%М,2-2.М,-1-Мы%1|-НІ-0 
Е (95 9 а шінде о 
1 к12;:М,2-2.8,:1|-рМ-0 N N,7+N,7-2-N,+1-1-GJ=0 
ü "b M E o TL = η 8 ΗΓ απ 


2 2 2 2 


| 2 2 
ΝΙ + №2 -2-М2-1 


2 2 2 2 
(νι -4:Νο12:Νο -3.{Ν2- 1). Мі -М27-2.М2-1-2 


| 2 2 
М1 + №2 -2:.No+1 


—-GL = 0 


Found on the Internet 


Found the construction, now I explore it with Algebra. 


2 2 2 2 


—HL=0 


2 2 
ΝΙ + №2 -2:.No+1 


—JL=0 


2 2 2 2 
(νι -4:Νο12:Νο -2.(N5- 1). Νι -М27-2.М2-1-2 


| 2 2 
ΝΙ +Nə -2-М2-1 


АВ - 3.95817 ст 
АС = 2.56393 cm 
EJ = 2.15482 сіп 
JL = 1.68103 cm 
IL = 6.23530 cm 


Q (2 Found оп the Internet 


Unit. Writeup A and its figure were rather a bit bad and awkward. 
АВ - 1 
Given. 
W := 20 Ү:- 20 
062407В X:- 13 Z:= 8 
Descriptions. : E 
x Z | 
АХ := — ΑΖ := — BX:- AB- AX АС:=2.АВ - u M. | 
W Y uii ж | 
BH = ВХ  CZ:- AC- AZ MZ:=./AZ-CZ | | 
MZ AB BN | ! 
GZ := BX.— BZ := AB - AZ ΒΝ := — BE := AB. — 
AB 2 BZ FINEM Е РЕНИ Т. 
BO: 2.BE OZ- BO-BZ αο: οζ- +622 | 
Definitions. 0 ыыы жаға | '. аа а 
х 2 W-X | ` ` | 
АХ – т = 0 А2-:,-9 вх -9 АС-2-0 Unit = 1.00000 | 
xw = 0.65000 ZY = 0.40000 | 
Z = 8.00000 
X = 13.00000 | 
W-X 2. Y-Z Z- (2. Y-Z = | 
η X о q22Y7 м νΖΘΥ-2) ο b м -20.00000 Y= 20:00000 | 
W Y Y `. | | 
` W-X)../Z-(2-Y- | 
ΗΕ әтір = 0.00000 . ) 
(W - X) ./Z-(2-Y 2) Y-Z 1 wy | 
αΖ--------------0ϱ в2-----0 BN---0 ασ. і | 
W.Y Y 2 —` ος = 0.00000 | 
Y.(Y-Z) | 
Y Y Z. (2. Y- Z-(2-Y-Z).((X2-2-W .X).Z?* (4-W -X-Y-2-X2.-Y).Z+¥2.(W-X)? 
m- =] во κ і Еа «κακο PW xy ο (WIR): „сабай 
2.(Y - 2) Y-Z Υ.Υ- 2) W.Y.(Y-Z) 


"i 242-2) (x? -2-w.x).z? (a w.x v -2.x? v) z- v2. w - x? 


-0 
М.Ү.(Ү-2) 


Unit. 
АВ = 1 
Given. 
X := 8 Ү:- 20 
062407C W := 20 2-9 
Descriptions. 
x Z 
АХ = — AZ:=— CZ:= \AZ. (2AB - AZ) 
W Y 
cz? 
BX := AB- AX BZ := AB- AZ ΕΖ:- ву 


ΟΖ 2 2 
DZ := ВХ. —— DF:-4/FZ + DZ 


AB 


Definitions. 


CZ - — O T = 0 
Y 


x Z JZ-(2-Y -Z) 
АХ---0 -0 
W Y 


W-X Y-Z Ζ.(2.Υ - Z) 
BX-——— =0 BZ--——-0 FZ-——————=0 
W Y У (У -Z) 


Иа Y e 
W.Y i 


DF- 
М.Ү.(Ү-2) 


аа - 2 |y? ло «(ax v z-2.x. Y? -2.x 22). x2 у 22 _ 


Found on the Internet 


Found the construction, now I explore it with Algebra. 


The raw construction was found on the internet. I added the structures required for writing 
it up in my usual algebraic method. 


x 


ru 


Unit - 1.00000 ZY = 0.45000 


XW = 0.40000 Z = 9.00000 
X = 8.00000 Y = 20.00000 


W = 20.00000 


Z.(2-Y-Z) 
Y.(Y-Z) 


(W-X)-/Z-(2-Y-Z) 
W.Y 


-FZ - 0.00000 


-DZ - 0.00000 


Z.(2-Y-Z)-(Y2.W 2+(4.X.Y.Z-2.X.Y2-2.X.Z2).W+ X?-(Y-Z)?) 


-DF = 0.00000 
W.Y.(Y-Z) 


0 


S 2 


Unit. 
Given. 
Parcing project for 062507 I did find a cleaner plate for 110706 here 
This is the second plate on the web I found for tangents, and I call it the inverse ellipse method. I should at least example the stps 
22. it is quite good. in construction. 
Descriptions. 
Definitions. 


110706b 
Found on the Web 


My u plate from 110706 got 
some of this but missed the 
home run. 


Unit. 
: i roject for 072707 
Given. Parcing project for 07270 
Area A ABC = 6.89734 сш? 
Area ADEF - 9.76888 cn? AB = 5.88433 cm 
inti Area ADE BG - 2.43524 cm 
Descriptions. ( _ "payaa 
Definitions. (Area AABO) 
— = 2.41633 
BG 
mZFDE = 74.29322° 
mZHBC = 74.29322° 
E 
A series of plates 


exploring the relationship between an angle common to two figures which maintain a constant ratio in area. 


Á E B 


Area A ACB = 7.24215 cm? 
Area A ABC = 8.56804 cm? 
(Area AACB) 
(Area AABC) 


AB - 5.86317 cm 
BE = 3.17743 cm 
mZBAC = 66.89978° 
mZDBC = 66.89978° 
т/ВАС 
m/ZDBC 


= 0.84525 


= 1.00000 Move Me D 


My Name is John. 


Hello. My name is John and I am going to explain how to multiply and 
divide a line by a line in Geometry. Now, if you are going to ask me if I 
am a geometer, I have to reply by myth. Explanation by myth is one the 
ancient Greek's methods of teaching by discourse. 


Once upon a time, God created man; They created him male and 
female, in the image of God. Or one can say, male and female created 
They him, which is rather awkward, but it does have that ancient New 
England flair to it. At any rate, once upon a time is not this time. It came 
to pass as men multiplied on the earth that men started to work for a 
living and not being god's themselves needed a way to designate each 
other and so individuals, which are not, by definition man started calling 
each other by their craft. That is where we got Mr. Smith and Mr. Clark, 
etc. A vestige of this remains today. Not being man, we tend to think of 
each other by an assigned craft. I work in a factory, but my name is 
Clark. The conflict of course is why I spend the entirety of my wages in 
therapy. 


Now this works to my advantage. I have learned that individuals 
caling themselves geometers (I am personally hoping for the day I 
become part of man) cannot multiply and divide a line by a line. So, I 
guess one could say, that a geometer is someone who cannot do the 
math, which is really a sign for some serious expenditure on therapy— 
and, if those in mind—field knew what they were doing, the outlay would 
be advantageous. Too bad they cannot define a man. Now a non- 
Euclidean Geometer is someone who not only cannot do the math, they 
demand, as part of their initiation rights, that one will never be able to do 
the math. So, in due respect to non-Euclidean Geometers, please stop 
reading and go back to your scribbling—and contradicting yourself. 
Doing geometry inside of or on the outside of a tennis ball, or a Frisbee, 
makes me think that one has spent way to many days on the court, 
spiking one's tea, and certainly missing the ball. 


Now, if your like me, a factory worker, and someone were to give you 
two lines and say, 


Hey, you (He is hairy and has a club). Here are two lines, show me how 
to multiply one by the other, and after that, show me how to divide one 
by the other. 


I would look at the man, think for a moment and draw a blank. What the 
heck does he mean? Then I would say, I am sorry, but I don't understand 


what you mean. The man would leave off and I would go get another cup 
of coffee. 


If I were a bit strange, I would consult Euclid's Elements and find to 
my dismay, the chap could do the math, but seems to have left this off 
for some reason, probably because it was too easy (so who don't lie for a 
friend?). Now, I happen to have іп my possession a number of 
unpublished manuscripts which does have the answer in them and they 
are full of doing the math. I acquired them from the God's (and for those 
of you interested, the Delian Problem does have a solution—and it has 
something to do with Plato under extending himself). If it should be 
discovered that I am stealing a bit of fire, and giving it to man, please 
don't tell where you got it from. I have learned from first hand 
experience, you don't want to mess with Them—they be giants—really, 
really, big giants. 


Now I am not going to explain this exactly as it was explained to me, 
as I have a poor memory. Please bear with me. 


If I were given two lines, and asked to compare them, I would look at 
them and say; 


well, AB is shorter than CE. I mean, what can you do with two lines 
anyway. Reminds me of when I was a kid asking my mother what could I 
do with seven cents, realizing early on I was three cents short of a dime. 
If I were Euclid I would subtract one from the other and find that CE — 
AB = CD, or if you're a top down programmer, CE — AB = DE. If I move 
CE off a ways, 


I would say that CE — AB = CD, or DE which ever you choose. Non- 
Euclidean Geometers, like Einstein, claim that this equality, this 
simultaneity, is not true and that at some point of moving AB and CE 
apart, as if it were part of the equation, does mysterious things to these 
segments. It amounts to a thief's logic—moving CE off sufficiently will 
make AB infinitely greater than CE ‘cause we exact a kind of tribute on it 
and subtract that tribute as we go. It amounts to constructing a square 
say, of 25 square inches or so, and claiming if we repeat it enough, well, 
it just plain disappears—we wore it out. While on the other hand, there 
are those who claim that if I assert a point an infinite number of times, I 
can create a line. You know, like waving a knife in the air an infinite 
number of times an making a salad. This is the kind of mentality that 
makes credit card lenders rich. As I said, non-Euclidean Geometers are 
really crooked bankers in disguise—or really lousy cooks. A basic fact of 
abstraction, when you really know that a boundary is not the difference 
(a point is that which has not part), a form is in fact absolute, you know 
you can never attribute difference to that form, the form is applied as a 
boundary to any given difference—material. The cut is not the cutted! 
Wow, that was trashy! 


Now if I had AB, and wanted to construct CE from it. 


A 
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I could transfer one segment at a time 


C 
A 
* D1 
B E 


using parallel lines, but this is not multiplication, it is multiple 
processes, or simply addition. Parallel lines gives us the ability to do 
multiple additions, which is again not multiplication. One sign of that is 
that we have to assert each unit point in constructing CE. We have to 
assert each unit point just to do the parallels. Duh! 


One of the things our ancient quibbling buddies, the Greeks, did tell 
us is that in order to multiply and divide, we have to have a unit. This is 
just part of plain simple Arithmetic. And they also said that when dealing 
with numbers in multiplication and division we were dealing with square 
and oblong (rectangular) numbers. Keep these ideas in mind. A square, 
an oblong, and a unit. Euclid drew a number of them. We will have need 
of them. For the moment let us learn what they did say about ratio, 


which we will also need. Now, if in constructing CE, we stayed up too 
late;— 


C 
A 
* D1 
B E 


and made a mistake in drawing—or were simply dyslexic; 


we would discover the ratio. As AB is to CD, so AF is to DF. And by 
George—(if you remember, he too was a hairy fellow and curious), One 
learns how to take any multiple and divide another segment of any 
length by the same multiple. From multiple addition, we have a kind of 
multiple division, but it is not division, it is still just a plain ratio, of 
anther segment. 


Now, as AB is to GH, so to DE is to HI, etc., etc. This is all fine and 
good, but, we still have not really learned how to multiply and divide. 
That is because these ratio's work regardless of the notion of unit, or 
square. Unless you are a crooked banker or a non-Euclidean Geometer, 
or a bad cook, this relationship is always true. There is one, and only 
one, difference between two points. 


We are building our ideas up, one standard at a time. Intellectually, we 
fail, at the point we cannot abstract and use a standard—or what Plato 
called form because a boundary is not a difference and by definition (not 
a difference) always true. The divergence of language itself, starts with 
the inability to establish a standard even for a name. Many linguists call 
it the “growth” of language when meaning changes, but then they are 
non-Euclidean Geometers at heart also. What do they say of а 
government that has got its constitution saying exactly the opposite of 
what is written? If you want to reduce them to rubble, ask them outright, 
Why can one word be or not be predicated of another? Or again, if 
definition is conventional, and meaning can never be conventional, what 
in the heck does meaning have to do with definition? or even language? 
They will either get a funny look on their face mumbling to themselves, 
or start babbling non-sense to you. I have some books by the gods on 
that topic also. It is really simple, . . . but not here, not now. 


Multiplication and division rely on a standard in unit. So lets add that 
and see where we go. 


nit 


At the outset the figure is very shy and unassuming. If you saw it 
laying in the street, you would hardly be pressed to pick it up. We have 
placed our segments the difference of our chosen unit apart, and we do 
have a square. No offence to Descartes who tried to find what I am doing, 
we don't have a number line, but a lined number. First time I ever seen a 
studious use of cross hairs actually miss the target. 


D 
B 

Unit 
A C 


It don't look like much, but it can not only multiply and divide, one 
can use it to do much in the way of exponential manipulation as well. Let 
us take a closer look as to what the figure tells us. 


(Area АВАС) (Area ОКА) 
(Area ЛАРС) (Area KGLC) 


= 0.00000 


This is how we perform multiplication. Given AC as our unit, AB x CD 
= AH. In order to see this using the Arithmetic Grammar system, We 
divide AC by AC and get 1, our Unit. We then divide AB by AC which 
gives AB in terms of our unit. We then divide CE by AC and acquire that 
in units, and again for AH. We will find that by using the notion of Unit, 
Square and Oblong Numbers, which is incorporated in the idea of ratio, 
we can Multiply. And we can do what no binary calculator will ever do, 
we do it exactly. What about division? 
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N 
(Area MANO) (Area ABAC) 
(Area ONCP) (Area AADC) 


= 0.00000 


Wouldn't you know it, there is a triplicate ratio in the figure! Right 
under our pencil. Didn't Euclid write that it was the hardest thing to do 
in geometry? Well, I have never taken geometry in school and set out to 
comprehend the triplicate ratio, guess I got somewhere. Going through 
our steps as before, we find that AB + CD = AQ. Each of these steps is 
proven individually in Euclid. I suspect he was like Plato and wanted to 
see if his readers were smart enough to add and subtract ideas. And 
again, no binary computer will ever be up to Geometry, as Geometry is 
exact. 


One can do a whole lot with this figure, through various projections. 
One can do a lot in the way of exponential manipulation. Try that with 
cross hairs! Some of the methods one will find in those unpublished 
books I was talking about. I don't know how long the gods will let me 
work on them, in fact, if it were not for Them, I would have been killed 
over thirty years ago. Imagine that, I am a walking contradiction, a living 
dead man. At any rate, I hope you have fun playing with the figure. 


Now this is not the place to show the solution to the Delian Problem. 
My god, if one is just learning the simple four, by adding multiplication 
and division to our list of addition and subtraction, it may be too difficult 
realize a revolution in Euclidean Geometry based upon a standard long 
ago recognized but left unemployed—just like these. I will put the idea in 
the Geometer's Sketchpad file. 


I hope I have made it clear that through multiple addition and 
subtraction, one leads into the understanding of ratio, just like Euclid 
did, but it is still a step away from multiplication and division. Those 
depend upon a respect for, and understanding of a standard in 
definition. We learn to add, and subtract. These teach us ratio—it is part 
of them. We learn about the units which is taught by them also. This 
then leads to multiplication and division and our primary four are thus 
established. 


I do have some food for thought though. Using the facts of conventions 
in language, can you count the ways non-Euclidean geometries commit 
self-referential errors in simple logic? Apparently not, they are popular. 
Maybe it has something to do with linguist waving their knife in the air 
constructing sentences. What is prediction? Maybe I will read it to you 
sometime. The solution was once written on a Temple “Know Thyself." I 
will say this, as a sense system, the human mind is suppose to abstract 
form and create things with it. To deny form as the foundation for 
thought is simply a sign of dysfunction. I know, look at me. 


Multiplication 
And Division 
of Lines 


1. An unit is that by virtue of which each of the things that exist is called one. 
Euclid's Elements 


The Basic figures in this little thing are 
written up in my work Threee Pieces of 
Paper, or The Delian Quest. This is not 
a formal presentation, is a presentation 
of craft basics. 


John Clark 


© JClark865%@ə hotmail.com 


Printed via import to MS Word. 


Following the Yellow Brick Road 


In Ancient Geometry, one calls the 
Green Square Numbers, and one calls 
the yellow Oblong Numbers. Today we 
just do swatches. 
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Introduction 


Maybe I am too dogmatic, but I think one should have geometry teach 
one something of basic math. One should be able to add, subtract, 
multiply and divide with lines. These can provide proofs and 
constructible. 


The figures can be modified in various ways to produce various 
results. I present a few here. The main figure is composed of the notion 
of common unit, and that multiplication and division works with square 
numbers, which is distinct from squaring a number. The square thus 
constructed provides the properties needed for multiplication and 
division. 


I once read, in an Algebra book, that exponential notation had nothing 
to do with Geometry, that it was a pure mental abstract. What am I, 
then, to do with all the figures I have come up with that display the 
principles? 


I would also like to see how the four basic operations of Math hold up 
in "non-Euclidean" Geometries. In fact, as part of their presentation, I 
think the four basic operations of mathematics should be a requirement. 
Perhaps by teaching the remaining two in geometry, something about 
reality and standards of thought will be learned. 


The material in this little flyer is not new to me, it is part of four works 
I am currently engaged in, The Delian Quest, which is essentially 
completed, it needs some lipstick and a dress, Three Pieces of Paper, 
Eloi, and something with a puny Latin name. 


Oh, and no, I have never studied geometry in an institution-I have 
never seen ideas survive in an institution. I have and probably will be 
again, be institutionalized at my own request. 
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The computational speed by straight edge and compass outdoes long 
hand by factors. The computational accuracy exceeds that of any binary 
computer. The understanding as to what numbers mean cannot be 
outdone. Yet, instead of improving Euclid, they made a mess of it. 


What led me to this solution was not Euclid, it was my own geometry 
play-especially doing the formula's and solution to a power line In order 
to solve for the power line, I actually had to know how to divide a square 
by a line. That coupled with the feeling that one should know the basic 
mathematical operations in geometry, as a starter made me break down 
and simply do it. 


Geometry is still undefined. It is undefined because, as we know, a set 
can be constructed in only two ways, by enumeration and by definition. 
By saying that Euclidean Geometry only uses two tools, the straight edge 
and compass, we have enumerated its set. To define it, one would have to 
say, Geometry is that language by which we speak where there is one, 
and only one difference between two points. 


This change not only defines Euclidean Geometry, but we find that it 
has been short changed for a long time. A straight edge does indeed give 
us one and only one difference between two points, and so does a 
compass, these are the unit and universe of discourse in the subject. 
However, there is yet one more tool, that tool that gives us every ratio in- 
between the unit and the universe, the ellipes. There is indeed one and 
only one difference between the two points called the foci of an ellipse. 


If one can accept that, one can then understand my solution to the 
Delian Problem. A figure that gives one every aspect of an ellipse and one 
simply has to lay it down. Accepting that definition also takes something 
that is implied in Euclidean Geometry and makes it explicit, the ability to 
add, to do the math. 


I hope you have fun. 
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Unit. 
BE := 1 
Given. 


N,:- 3.86292 АВ- № 


052108 № - .74482 BD:=N 
ΜΗΝ 2 2 
escriptions. 
2 nns вр? 
AD :- / АВ“ + BD DG:- — 
AD 
AB-BD 
ВН := BE BG := 
AD 


GH := 4 BH - BG АС := AD + GH - DG 


Definitions. 


ав? BE? + BD2.BE2 _ AB?.BD? + AB? 
/ AB? + BD” 


2 2 2 2 2 
AC — —— 0 


J 2 2 
М1 + Кә 


-АС-0 


Unit. 
Given. 


N4 = 8.17825 ΑΒ:- NJ 
No = 2.36240 BC := No 


052208 
Ма = .36912 

Descriptions. 
Νι = 8.17825 

AD:- NI -М№  DE:- AD.N4 AE:-AD-DE uc diis qan 1 D 
Ns = 0.36912 

2 2 AB.BC X = 1.48192 
BE:-AB-AE АС = үАВ”+ВС” BH= — тело 
2 
BC 2 2 
BG:= BE CH- τς  GH.-.BG'-BH' ' ЕН := GH | 


АЕ = АС+ЕН-СН АЕ = 11.753331 
Definitions. 
Ар-(81-М2|-0 БЕ-(81-МҺ2)-8ҙ-0 


АЕ-|(8з-1)(82-81)|-0 ΒΡΒ.(Ν2:ΝΙ Мз- Νο їз) =0 


2 2 М1 Мо 
AC- |N +Nə 2 =0  BH-——— — — -0 
N.2 N.2 
1 7732 
Na” 
BG-(N4*N,-N3-N9.N3)-O СН--------0 


2 2 
ΝΙ + №2 


2 2 2 2 2 2 4 


| 2 2 
М1 + Кә 


AF — 


J 2 2 
ΝΙ *N5 


2 2 2 2 2 2 2 4 


Мі = 8.17825 
Νο = 2.36240 
Ns = 0.36912 
Х = 1.48192 
У = 4.01471 


Given АВ, ВС and АЕ asa 
portion of АО, what is АЕ? 


AF = 11.75336 


FH - 


-0 


2 2 2 2 2 2 4 


| 2 2 
М1 + Кә 


= 0 


Unit. 
Given. 
М1 = 1.40187 AB = М1 


Мо := 2.31398 АС:= ΝΟ 


060208A 
N3 = 1.13348 CD := N3 
For a straight line ellipse and three givens. 
a: AB, AC, CD 

Descriptions. 
DE:-AB CE:= || DE*- cp? 

DE ΑΟ 
DF := BG := DF ΑΒ 

CE 
Definitions. 
No 

BG - N4 | ——————. -1|=0 


2 2 
М1 -N3 


.8249 
2.31398 


1.13348 


Unit. 
Given. 
М1 = 
No = 
060208B Να - 
Descriptions. 
AB:=./CD*+CE* DE- АВ 
DE .AC 
ΡΕ := BG := DF - AB 
CE 
Definitions. 
| 2 2 
ВС---------------0 


Ny 


CE = М1 
АС = Nə 
CD = Мз 


For a straight line ellipse and three givens. 


b: CE, AC, CD. 


Unit. 
Given. 
М1 Ξ 1.40187 AB := М1 
060208C Nə := 2.31398 АС := Nə 
N3 := .8249 СЕ := Να 


For a straight line ellipse and three givens. 


Descriptions. 
c: AB, AC, CE 
DE.AC 200 ''ἂΖΔΜΔΜΝΖΔΖζἄ,ά 

DE:-AB DF- : id 

CE Е. | 
BG := DF ΑΒ | 
Definitions. | | 

м1 (Ма - Να) 

BG - — x — = 0 


Ns 


Unit. 
Given. 


D "m Procrastinated Write up for 060308 
escriptions. 


Definitions. Angles are expressible as an elliptical progression, and they show very arithmetic properties to one another. 


Area ADIJ - 0.72457 cm? 

Area AJNO = 2.62150 cm? 
Area AOPF - 4.96625 cm? 
Area AFMB - 6.86318 cm? 
Area AKBL - 7.58775 cm? 


Area AKBL - 7.58775 cm? 
Area AFMB = 6.86318 cm? 
Area AOPF - 4.96625 cm? 
Area AJNO - 2.62150 cm? 
Area ADIJ = 0.72457 cm? 


га AKBL)-((Area AFMB)*(Area ADIJ)) = 0.00000 cm? 
Area 909 = 1.30441 cm à Л KBL)-((Area AOPF)+(Area AJNO)) = 0.00000 cm? 


Area ОЕЕ = 3.4149 { (Area ©CD)+(Area ©EF) = 3.77551 cm? 
(Area @QJ)+(Area @RO) = 3.77551 cm2 


Area QAS = 3.77551 cm2 


Unit. 
Given. Parcing project for 061308a 


See about writing up a proof of the figure using the fact that from the center of the two roots, 
point E, a simple construct will produce the intersection B for the figure. And chect to see how 
the point E moves during Gemini roots. 


Descriptions. 
Definitions. 


Unit. 


Given. Parcing project for 061308b 


Looking at mass in eliptical motions from a different point of view 
Descriptions. 


Definitions. 


How you understand the ellipes determines how you think an object moving in that orbit ought to be comprehended and written up as a law of nature, however. 
ponder this fact. The velocity of D is a constant; it determines the velocity of A, the object you can see orbiting say the sun. However, the velocity of A exhibits 
the same characteristics of a planet or asteroid, slingshot effect and all. The velocity is still due to the constant velocity of D. The current understanding of 
planitary interaction is not correct. 
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Unit. 
Given. 
On angle trisection. 
061110 
Descriptions. : : à š š 
есы ена Parcing project. There is a whole series of plates here, write them up. 
Definitions. 
ШЕ 
І 
о" | 
| 6 
l | 
l | 
U + mZABC = 55.69074° 
AO = 3.19617 cm | 
| i | = ° 
CO = 4.52006 cm | | m /АВС = 61.40582° TUNE mZIBK - 18.56358 
BO - 2.26003 cm E | ' m «ОВЕ = 20.46861 ° B: 3.00000 
m Rr ---------- ο mZABC m/IBK 
= di | \ 5 od. = 3.00000 
HO - 0.70753 cm М | \ i m ОВЕ 
BO / EE жр | 
—Ó = \ І 4 
Ho 3.13427 | pt | i E BH = 2.77283 cm 
| | Д κ | ` | BG = 1.96069 cm 
LM = 0.31325 cm Го LOO | — 
| Шы : | Қ P= S асы uis so ee 
MO = 1.37995 cm nd | % М М | | 5 B 5 — = 1.41421 
! νε, I 
KM = 2.88292 cm .-------------- = e ө-ө----4 
i οι. H 11. ‘A 
JK = 8.96201 cm ae i | р 2 = 1.41421 
КР = 1.98389 ст .. ' ; 
І pai ' 
І N l 
рівенніюаой к. s 
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Rant 


Percentages, ratio's, proportions, currency conversion, number conversion, etc. Let us say we have a zillion and 


020511 one items we which to tanslate from one system of measure to another. How can we do all of the items at one 
and the same time? Well, if you are a non-Euclidean Geometer, you cannot, you are screwed. In fact, if you are a 
Descriptions. non-Euclidean Geometer, you are claiming that a unit differs from itself and are way too stupid to realize an 


obvios fact. So, no, Iam not entrusting anything to them. And since they are supported by, if not every 
educational institution, then almost every-one, I had to drop out of school at an early age. The explicit and the 
tacit admission of their doctrines by our social structure even made me a social outcast. I say, they can argue 
with the foundation of their own psychology, Language. 


Therefore, I do not believe that what is needed is a write-up 
demonstrating proportion, again. Maybe I was just entertaining a 
rant. 


What do you think the sentence, As A is to B, so too, C is to D, 
means? And if you claim that is is not true, citing the mentally lame 
as authorities for that claim, why is it you prefer a moron over 
countless examples in your daily life? 


Why do you suffer your religious leaders, your political leaders, your 


teachers and your schools to teach the lies? ти 


АВ = 0.18650 


It is not because you аге mentally functional. АП of ту ranting сап 29 10.72378 
never change the fact that man is still being made, that his mind is τ 
still incapable of doing simple operations. DF = 5.91633 cm 


DE = 0.55170 cm 
Therefore, in order to put something constructive here, I will put a DF. ураза 
digitalization of The Science of Absolute Space, а title which is DE у 
wholly indicative of someone who is illiterate. AC DF 
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Bolyai 


THE SCIENCE ABSOLUTE OF SPACE 
Independent of the Truth or Falsity of Euclid's Axiom XI 


(which can never be decided a priori). 
JOHN BOLYAI 
TRANSLATED FROM THE LATIN 


BY DR. GEORGE BRUCE HALSTED 
PRESIDENT OF THE TEXAS ACADEMY OF SCIENCE 


FOURTH EDITION. 
VOLUME THREE OF THE NEOMONIC SERIES 
PUBLISHED AT 


THE NEOMON 
2407 Guadalupe Street 
AUSTIN, TEXAS, 
U. S. A. 1896 


TRANSLATOR'S INTRODUCTION. 


The immortal Elements of Euclid was already in dim antiquity a classic, regarded as 
absolutely perfect, valid without restriction. 


Elementary geometry was for two thousand years as stationary, as fixed, as peculiarly Greek, 
as the Parthenon. On this foundation pure science rose in Archimedes, in Apollonius, in Pappus; 
struggled in Theon, in Hypatia; declined in Proclus; fell into the long decadence of the Dark 
Ages. 

The book that monkish Europe could no longer understand was then taught in Arabic by 
Saracen and Moor in the Universities of Bagdad and Cordova. 


To bring the light, after weary, stupid centuries, to western Christendom, an Englishman, 
Adelhard of Bath, journeys, to learn Arabic, through Asia Minor, through Egypt, back to Spain. 
Disguised as a Mohammedan student, he got into Cordova about 1120, obtained a Moorish copy 
of Euclid's Elements, and made a translation from the Arabic into Latin. 


iv TRANSLATOR’S INTRODUCTION 


The first printed edition of Euclid, published in Venice in 1482, was a Latin version from the 
Arabic. The translation into Latin from the Greek, made by Zamberti from a MS. of Theon's 
revision, was first published at Venice in 1505. 


Twenty - eight years later appeared the editio princeps in Greek, published at Basle in 1533 
by John Hervagius, edited by Simon Grynaeus. This was for a century and three-quarters the 
only printed Greek text of all the books, and from it the first English translation (1570) was made 
by “Henricus Billingsley,” afterward Sir Henry Billingsley, Lord Mayor of London in 1591. 


And even today, 1895, in the vast system of examinations carried out by the British 
Government, by Oxford, and by Cambridge, no proof of a theorem in geometry will be accepted 
which infringes Euclid's sequence of propositions. 


Nor is the work unworthy of this extraordinary immortality. 


Says Clifford : “This book has been for nearly twenty-two centuries the encouragement and 
guide of that scientific thought which is one thing with the progress of man from a worse to a 
better state. 
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“The encouragement; for it contained a body of knowledge that was really known and could 
be relied on. 


“The guide; for the aim of every student of every subject was to bring his knowledge of that 
subject into a form as perfect as that which geometry had attained." 


But Euclid stated his assumptions with the most painstaking candor, and would have smiled at 
the suggestion that he claimed for his conclusions any other truth than perfect deduction from 
assumed hypotheses. In favor of the external reality or truth of those assumptions he said no 
word. 


Among Euclid's assumptions is one differing from the others in prolixity, whose place 
fluctuates in the manuscripts. 


Peyrard, on the authority of the Vatican MS., puts it among the postulates, and it is often 
called the parallel-postulate. Heiberg, whose edition of the text is the latest and best (Leipzig, 
1883—1888), gives it as the fifth postulate. 


James Williamson, who published the closest translation of Euclid we have in English, 
indicating, by the use of italics, the words not in the original, gives this assumption as eleventh 
among the Common Notions. 


vi TRANSLATOR’ S INTRODUCPTION. 
Bolyai speaks of it as Euclid's Axiom XI. Todhunter has it as twelfth of the Axioms. 
Clavius (1574) gives it as Axiom 13. 
The Harpur Euclid separates it by forty-eight pages from the other axioms. 


It is not used in the first twenty-eight propositions of Euclid. Moreover, when at length used, 
it appears as the inverse of a proposition already demonstrated, the seventeenth, and is only 
needed to prove the inverse of another proposition already demonstrated, the twenty-seventh. 


Now the great Lambert expressly says that Proklus demanded a proof of this assumption 
because when inverted it is demonstrable. 


All this suggested, at Europe's renaissance, not a doubt of the necessary external reality and 
exact applicability of the assumption, but the possibility of deducing it from the other 
assumptions and the twenty-eight propositions already proved by Euclid without it. 


Euclid demonstrated things more axiomatic by far. He proves what every dog knows, that any 
two sides of a triangle are together greater than the third. 


Yet after he has finished his demonstration, that straight lines making with a transversal equal 
alternate angles are parallel, in order to 
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prove the inverse, that parallels cut by a transversal make equal alternate angles, he brings in the 
unwieldy assumption thus translated by Williamson (Oxford, 1781) : 


“11. And if a straight line meeting two straight lines make those angles which are inward and 
upon the same side of it less than two right angles, the two straight lines being produced 
indefinitely will meet each other on the side where the angles are less than two right angles." 


Ав Staeckel says, “it requires a certain courage to declare such a requirement, alongside the 
other exceedingly simple assumptions and postulates." But was courage likely to fail the man 
who, asked by King Ptolemy if there were no shorter road in things geometric than through his 
Elements? answered, *To geometry there is no special way for kings!" 


In the brilliant new light given by Bolyai and Lobachevski we now see that Euclid understood 
the crucial character of the question of parallels. 


There are now for us no better proofs of the depth and systematic coherence of Euclid's 
masterpiece than the very things which, their cause unappreciated, seemed the most noticeable 
blots on his work. 


viii TRANSLATOR'S INTRODUCUION. 


Sir Henry Savile, in his Praelectiones on Euclid, Oxford, 1621, p. 140, says : “In pulcherrimo 
Geometriae corpore duo sunt naevi, duae labes . . . " etc., and these two blemishes аге the theory 
of parallels and the doctrine of proportion; the very points in the Elements which now arouse our 
wondering admiration. But down to our very nineteenth century an ever renewing stream of 
mathematicians tried to wash away the first of these supposed stains from the most beauteous 
body of Geometry. 


The year 1799 finds two extraordinary young men striving thus 
“То gild refined gold, to paint the lily, 
To cast a perfume o'er the violet." 


At the end of that year Gauss from Braunschweig writes to Bolyai Farkas in Klausenburg 
(Kolozsvár) as follows : [Abhandlungen der Koeniglichen Gesellschaft der Wissenschaften zu 
Goettingen, Bd. 22, 1877.] 


“I very much regret, that I did not make use of our former proximity, to find out more about 
your investigations in regard to the first grounds of geometry; I should certainly thereby have 
spared myself much vain labor, and would have become more restful than any one, such 
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as L, can be, so long as on such a subject there yet remains so much to be wished for. 


In my own world thereon I myself have advanced far (though my other wholly heterogeneous 
employments leave me little time therefore) but the way, which I have hit upon, leads not so 
much to the goal, which one wishes, as much more to making doubtful the truth of geometry. 


Indeed I have core upon much, which with most no doubt would pass for a proof, but which 
in my eyes proves as good as nothing. 


For example, if one could prove, that a rectilineal triangle is possible, whose content may be 
greater, than any given surface, then I am in condition, to prove with perfect rigor all geometry. 


Most would indeed let that pass as an axiom; I not; it might well be possible, that, how far 
apart soever one took the three vertices of the triangle in space, yet the content was always under 
a given limit. 


I have more such theorems, but in none do I find anything satisfying." 


From this letter we clearly see that in 1799 Gauss was still trying to prove that Euclid's is the 
only non-contradictory system of geometry, 


x TRANSLATOR’S INTRODUCTION. 
and that it 1s the system regnant in the external space of our physical experience. 
The first is false; the second can never be proven. 


Before another quarter of a century, Bolyai János, then unborn, had created another possible 
universe; and, strangely enough, though nothing renders it impossible that the space of our 
physical experience may, this very year, be satisfactorily shown to belong to Bolyai János , yet 
the same is not true for Euclid. 


To decide our space is Bolyai's, one need only show a single rectilineal triangle whose angle- 
sum measures less than a straight angle. And this could be shown to exist by imperfect 
measurements, such as human measurements must always be. For example, if our instruments 
for angular measurement could be brought to measure an angle to within one millionth of a 
second, then if the lack were as great as two millionths of a second, we could make certain its 
existence. 


But to prove Euclid's system, we must show that a triangle's angle-sum is exactly a straight 
angle, which nothing human can ever do. 


However this is anticipating, for in 1799 it seems that the mind of the elder Bolyai, Bolyai 
Farkas, was in precisely the same state as 
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that of his friend Gauss. Both were intensely trying to prove what now we know is 
indemonstrable. And perhaps Bolyai got nearer than Gauss to the unattainable. In his “Kurzer 
Grundriss eines Versuchs,” etc., р. 46, we read : "Коеппіеп jede 3 Punkte, die nicht in einer 
Geraden sind, in eine Sphaere fallen, so waere das Eucl. Ax. XI. bewiesen." Frischauf calls this 
“das anschaulichste Axiom." But in his Autobiography written in Magyar, of which my Life of 
Bolyai contains the first translation ever made, Bolyai Farkas says : “Yet I could not become 
satisfied with my different treatments of the question of parallels, which was ascribable to the 
long discontinuance of my studies, or more probably it was due to myself that I drove this 
problem to the point which robbed my rest, deprived me of tranquillity." 


It is well-nigh certain that Euclid tried his own calm, immortal genius, and the genius of his 
race for perfection, against this self-same question. If so, the benign intellectual pride of the 
founder of the mathematical school of the greatest of universities, Alexandria, would not let the 
question cloak itself in the obscurities of the infinitely great or the infinitely small. He would say 
to himself : *Can I prove 
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this plain, straightforward, simple theorem : “those straights which are produced indefinitely 
from less than two right angles meet." [This is the form which occurs in the Greek of Eu. I. 29.] 


Let us not underestimate the subtle power of that old Greek mind. We can produce no Venus 
of Milo. Euclid's own treatment of proportion is found as flawless in the chapter which Stolz 
devotes to it in 1885 as when through Newton it first gave us our present continuous number- 
system. 


But what fortune had this genius in the fight with its self-chosen simple theorem? Was it 
found to be deducible from all the definitions, and the nine “Common Notions," and the five 
other Postulates of the immortal Elements? Not so. But meantime Euclid went ahead without it 
through twenty-eight propositions, more than half his first book. But at last came the practical 
pinch, then as now the triangle's angle-sum. 


He gets it by his twenty-ninth theorem : “A straight falling upon two parallel straights makes 
the alternate angles equal." 


But for the proof of this he needs that recalcitrant proposition which has how long been 
keeping him awake nights and waking 
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him up mornings? Now at last, true man of science, he acknowledges it indemonstrable by 
spreading it in all its ugly length among his postulates. 


Since Schiaparelli has restored the astronomical system of Eudoxus, and Hultsch has 
published the writings of Autolycus, we see that Euclid knew surface-spherics, was familiar with 
triangles whose angle-sum is more than a straight angle. Did he ever think to carry out for 
himself the beautiful system of geometry which comes from the contradiction of his 
indemonstrable postulate; which exists if there be straights produced indefinitely from less than 
two right angles yet nowhere meeting; which is real if the triangle's angle-sum is less than a 
straight angle? 


Of how naturally the three systems of geometry flow from just exactly the attempt we suppose 
Euclid to have made, the attempt to demonstrate his postulate fifth, we have a most romantic 
example in the work of the Italian priest, Saccheri, who died the twenty-fifth of October, 1733. 
He studied Euclid in the edition of Clavius, where the fifth postulate is given as Axiom 13. 
Saccheri says it should not be called an axiom, but ought to be demonstrated. He tries this 
seemingly simple 
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task; but his work swells to a quarto book of 101 pages. 


Had he not been overawed by a conviction of the absolute necessity of Euclid's system, he 
might have anticipated Bolyai János, who ninety years later not only discovered the new world 
of mathematics but appreciated the transcendent import of his discovery. 


Hitherto what was known of the Bolyais came wholly from the published works of the father 
Bolyai Farkas, and from a brief article by Architect Fr. Schmidt of Budapest *Aus dem Leben 
zweier ungarischer Mathematiker, Johann und Wolfgang Bolyai von Bolya." Grunert's Archiv, 
Bd. 48, 1868, p. 217. 


In two communications sent me in September and October 1895, Herr Schmidt has very 
kindly and graciously put at my disposal the results of his subsequent researches, which I will 
here reproduce. But meantime I have from entirely another source come most unexpectedly into 
possession of original documents so extensive, so precious that I have determined to issue them 
in a separate volume devoted wholly to the life of the Bolyais; but these are not used in the 
sketch here given. 


Bolyai Farkas was born February 9th, 1775, at Bolya, in that part of Transylvania 
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(Erdély) called Székelyfóld. He studied first at Enyed, afterward at Klausenburg (Kolozsvár), 
then went with Baron Simon Kemény to Jena and afterward to Goettingen. Here he met Gauss, 
then in his 19th year, and the two formed a friendship which lasted for life. 


The letters of Gauss to his friend were sent by Bolyai in 1855 to Professor Sartorius von 
Walterhausen, then working on his biography of Gauss. Everyone who met Bolyai felt that he 
was a profound thinker and a beautiful character. 


Benzenberg said in a letter written in 1801 that Bolyai was one of the most extraordinary men 
he had ever known. 


He returned home in 1799, and in January, 1804, was made professor of mathematics in the 
Reformed College of Maros-Vásárhely. Here for 47 years of active teaching he had for scholars 
nearly all the professors and nobility of the next generation in Erdély. 


Sylvester has said that mathematics is poesy. 
Bolyai's first published works were dramas. 
His first published book on mathematics was an arithmetic : 


Az arithmetica eleje. 8vo. i- xvi, 1-162 pp. The copy in the library of the Reformed College is 
enriched with notes by Bolyai János . 


xvi TRANSLATOR’ S INTRODUCTION. 


Next followed his chief work, to which he constantly refers in his later writings. It is in Latin, 
two volumes, 8vo, with title as - follows : 


TENTAMEN | JUVENTUTEM STUDIOSAM IN ELEMENTA MATHESEOS PURAE, 
ELEMENTARIS AC | SUBLIMIORIS, METHODO INTUITIVA, EVIDENTIA— | QUE HUIC 
PROPRIA, INTRODUCENDI. | 


CUM APPENDICE TRIPLICI. | Auctore Professore Matheseos et Physices Chemiaeque | 
Publ. Ordinario. | Tomus Primus. | Maros Vasarhelyini. 1832. | Typis Collegii Reformatorum per 
JOSEPHUM, et | SIMEONEM KALI de felsó Vist. | At the back of the title : Imprimatur. | M. 
Vasarhelyini Die | 12 Octobris, 1829. | Paulus Horvath m. p. | Abbas, Parochus et Censor | 
Librorum. 


Tomus Secundus. | Maros Vasarhelyini. 1833. 

The first volume contains : 

Preface of two pages : Lectori salutem. 

A folio table : Explicatio signorumn. 

Index rerum (І-ХХХП). Errata (ХХХПІ-ХХХУП). 

Pro tyronibus prima vice legentibus notanda sequentia (XXXVIII-LII). 
Errores (LIII-LXVIT). 
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Scholion (LXVII - LXXIV). 


Pluriium errorum haud animadversorum numerous minuitur (LXXV-LXXVI). Recensio рег 
auctorem ipsum facta (LXXVII-LXXVIIT). 


Errores recentius detecti (L X X V—XCVIII). 
Now comes the body of the text (pages 1—502). 


Then, with special paging, and a new title page, comes the immortal Appendix, here given in 
English. 


Professors Staeckel and Engel make a mistake in their “Parallellinien” in supposing that this 
Appendix is referred to in the title of * Tentamen." On page 241 they quote this title, including 
the words “Cum appendice triplici," and say : "In dem dritten Anhange, der nur 28 Seiten 
umfasst, hat Johann Bolyai seine neue Geometrie entwickelt." 


It is not a third Appendix, nor is it referred to at all in the words “Cum appendice triplici." 


These words, as explained in a prospectus in the Magyar language, issued by Bolyai Farkas, 
asking for subscribers, referred to a real triple Appendix, which appears, as it 
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should, at the end of the book Tomus Secundus, pp. 265 - 322. 


The now world renowned Appendix by Bolyai János was an afterthought of the father, who 
prompted the son not “to occupy himself with the theory of parallels," as Staeckel says, but to 
translate from the German into Latin a condensation of his treatise, of which the principles were 
discovered and properly appreciated in 1823, and which was given in writing to Johann Walter 
von Eckwehr in 1825. 


The father, without waiting for Vol. IL, inserted this Latin translation, with separate paging (1 
- 26), as an Appendix to his Vol. I, where, counting a page for the title and a page "Explicatio 
signorum," it has twenty-six numbered pages, followed by two unnumbered pages of Errata. 


The treatise itself, therefore, contains only twenty-four pages—the most extraordinary two 
dozen pages in the whole history of thought! Milton received but a paltry £5 for his Paradise 
Lost; but it was at least plus £5. 


Bolyai Janos, as we learn from Vol. П, p. 384, of “Tentamen,” contributed for the 
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printing of his eternal twenty-six pages, 104 florins 50 kreuzers. 


That this Appendix was finished considerably before the Vol. I, which it follows, is seen from 
the references in the text, breathing a just admiration for the Appendix and the genius of its 
author. 


Thus the father says, p. 452 : Elegans est conceptus similium, quem J. B. Appendicis Auctor 
dedit. Again, p. 489 : Appendicis Actor, rem acumine singulari aggressus, Geometriam pro omni 
casu absolute veram posuit; quamvis e magna mole, tantum summe necessaria, in Appendice 
hujus tomi exhibuerit, multis (ut tetraedri resolutione generali, pluribusque aliis disquisitionibus 
elegantibus) brevitatis studio omissis. 


And the volume ends as follows, p. 502 : Nec operae pretium est plura referre; quum res tota 
exaltiori contemplationis puncto, in ima penetranti oculo, tractetur in Appendice sequente, a 
quovis fideli veritatis purae alumno diagna legi. 


The father gives a brief resumé of the results of his own determined, life-long, desperate 
efforts to do that at which Saccheri, J. H. Lambert, Gauss also had failed, to establish Euclid’ 
theory of parallels a priori. 
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He says, p. 490 : “Tentamina idcirco quae olim feceram, breviter exponenda veniunt; ne 
saltem alius quis operam eandem perdat?" He anticipates J. Delboeuf's "Prolégoménes 
philosophiques de la géométrie et solution des postulats," with the full consciousness in addition 
that it is not the solution,—that the final solution has crowned not his own intense efforts, but the 
genius of his son. 


This son's Appendix which makes all preceding space only a special case, only a species 
under a genus, and so requiring a descriptive adjective, Euclidean, this wonderful production of 
pure genius, this strange Hungarian flower, was saved for the world after more than thirty-five 
years of oblivion, by the rare erudition of Professor Richard Baltzer of Dresden, afterward 
professor in the University of Giessen. He it was who first did justice publicly to the works of 
Lobachevski and Bolyai. 


Incited by Baltzer, in 1866 J. Hoüel issued a French translation of Lobachevski's Theory of 
Parallels, and in a note to his Preface says : *M. Richard Baltzer, dans la seconde édition de ses 
excellents Elenents de Geometrie, a, le premier, introduit ces notions exactes à la place qu'elles 
doivent occuper," Honor to 
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Baltzer! But alas! father and son were already in their graves! 


Fr. Schmidt in the article cited (1868) says : “It was nearly forty years before these profound 
views were rescued from oblivion, and Dr. R. Baltzer, of Dresden, has acquired imperishable 
titles to the gratitude of all friends of science as the first to draw attention to the works of Bolyai, 
in the second edition of his excellent Elemente der Mathematik (1866—67). Following the steps 
of Baltzer, Professor Hoüel, of Bordeaux, in a brochure entitled, Essai critique sur les principes 
fondamentaux de la Géométrie élémentaire, has given extracts from Bolyai's book, which will 
help in securing for these new ideas the justice they merit." 


The father refers to the son's Appendix again in a subsequent book, Urtan elemei kezdóknek 
[Elements of the science of space for beginners] (1850 — 51), pp. 48. In the College are preserved 
three sets of figures for this book, two by the author and one by his grandson, a son of János. 


The last work of Bolyai Farkas; the only one composed in German, is entitled, 
Kurzer Grundriss eines Versuchs 


I. Die Arithmetik, durch zvekmássig konstruirte 
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Begriffe, von eingebildeten und unendlich-kleinen Gróssen gereinigt, anschaulich und logisch- 
streng darzustellen. 


II. In der Geometrie, die Begriffe der geraden Linie, der Ebene, des Winkels allgemein, der 
winkellosen Formen, und der Krummen, der verschiedenen Arten der Gleichheit u. d. gl. nicht 
nur scharf zu bestimmen; sondern auch ihr Seyn im Raume zu beweisen : und da die Frage, ob 
zwey von der dritten geschnittene Geraden, wenn die summe der inneren Winkel nicht — 2R, sich 
schneiden oder nicht? neimand auf der Erde ohne ein Axiom (wie Euklid das XI) aufzustellen, 
beantworten wird; die davon unabhängige Geometrie abzusondern; und eine auf die Ja— 
Antwort, andere auf das Nein so zu bauen, das die Formeln der letzten, auf ein Wink auch in der 
ersten gültig seyen. 


Nach ein lateinischen Werke von 1829, M. Vásérhely, und eben daselbst gedruckten 
ungrischen. 


Maros Vásárhely 1851. 8vo. pp. 88. 


In this book he says, referring to his son's Appendix : “Some copies of the work published 
here were sent at that time to Vienna, to Berlin, to Goettingen . . . . From Goettingen the giant of 
mathematics, who from 
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his pinnacle embraces in the same view the stars and the abysses, wrote that he was surprised to 
see accomplished what he had begun, only to leave it behind in his papers." 


This refers to 1832. The only other record that Gauss ever mentioned the book is a letter from 
Gerling, written October 31st, 1851, to Wolfgang Boylai, on receipt of a copy of “Kurzer 
Grundriss." Gerling, a scholar of Gauss, had been from 1817 Professor of Astronomy at 
Marburg. He writes : “I do not mention my earlier occupation with the theory of parallels, for 
already in the year 1810-1812 with Gauss, as earlier 1809 with J. F. Pfaff I had learned to 
perceive how all previous attempts to prove the Euclidean axiom had miscarried. I had then also 
obtained preliminary knowledge of your works, and so, when I first [1820] had to print 
something of my view thereon, I wrote it exactly as it yet stands to read on page 187 of the latest 
edition. 


**We had about this time [1819] here a law professor, Schweikart, who was formerly in 
Charkov, and had attained to similar ideas, since without help of the Euclidean axiom he 
developed in its beginnings a geometry which he called Astralgeometry. What he communicated 
to me thereon I sent to Gauss, who 
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then informed me how much farther already had been attained on this way, and later also 
expressed himself about the great acquisition, which is offered to the few expert judges in the 
Appendix to your book." 


The “latest edition" mentioned appeared in 1851, and the passage referred to is : “This proof 
[of the parallel-axiom] has been sought in manifold ways by acute mathematicians, but yet until 
now not found with complete sufficiency. So long as it fails, the theorem, as all founded on it, 
remains a hypothesis, whose validity for our life indeed is sufficiently proven by experience, 
whose general, necessary exactness, however, could be doubted without absurdity.” 


Alas! that this feeble utterance should have seemed sufficient for more than thirty years to the 
associate of Gauss and Schweikart, the latter certainly one of the independent discoverers of the 
non-Euclidean geometry. But then, since neither of these sufficiently realized the transcendent 
importance of the matter to publish any of their thoughts on the subject, a more adequate 
conception of the issues at stake could scarcely be expected of the scholar and colleague. How 
different with Bolyai János and Lobachévski, who claimed 
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at once, unflinchingly, that their discovery marked an epoch in human thought so momentous as 
to be unsurpassed by anything recorded in the history of philosophy or of science, demonstrating 
as had never been proven before the supremacy of pure reason at the very moment of 
overthrowing what had forever seemed its surest possession, the axioms of geometry. 


On the 9th of March, 1832, Bolyai Farkas was made corresponding member in the 
mathematics section of the Magyar Academy. 


As professor he exercised a powerful Influence in his country. 


In his private life he was a type of true originality. He wore roomy black Hungarian pants, a 
white flannel jacket, high boots, and a broad hat like an old-time planter's. The smoke-stained 
wall of his antique domicile was adorned by pictures of his friend Gauss, of Schiller, and of 
Shakespeare, whom he loved to call the child of nature. His violin was his constant solace. 


He died November 20th, 1856. It was his wish that his grave should bear no mark. The 
mother of Bolyai János , née, Arkosi Benkó Zsuzsanna, was beautiful, fascinating, 
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of extraordinary mental capacity, but always nervous. 


János , a lively, spirited boy, was taught mathematics by his father. His progress was 
marvelous. He required no explanation of theorems propounded, and made his own 
demonstrations for them, always wishing his father to go on. “Like a demon, he always pushed 
me on to tell him more." 


At 12, having passed the six classes of the Latin school, he entered the philosophic- 
curriculum, which he passed in two years with great distinction. 


When about 13, his father, prevented from meeting his classes, sent his son in his stead. The 
students said they liked the lectures of the son better than those of the father. He already played 
exceedingly well on the violin. 


In his fifteenth year he went to Vienna to K. K. Ingenieur-Akademie. 


In August, 1823, he was appointed "souslieutenant" and sent to Temesvár, where he was to 
present himself on the 2nd of September. 


From Temesvár, on November 3rd, 1823, János wrote to his father a letter in Magyar, of 
which a French translation was sent me by Professor Koncz József on February 14th, 
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1895. This will be given in full in my life of Bolyai; but here an extract will suffice : 


“Му Dear апа Good Father. “I have so much to write about my new inventions that it is 
impossible for the moment to enter into great details, so I write you only on one-fourth of a 
sheet. I await your answer to my letter of two sheets; and perhaps I would not have written you 
before receiving it, if 1 had not wished to address to you the letter I am writing to the Baroness, 
which letter I pray you to send her. 


“First of all I reply to you in regard to the binominal. 


* OK ck ck ck ж ck 


"Now to something else, so far as space permits. I intend to write, as soon as I have put it into 
order, and when possible to publish, a work on parallels. 


“At this moment it is not yet finished, but the way which I have followed promises me with 
certainty the attainment of the goal, if it in general is attainable. It is not yet attained, but I have 
discovered such magnificent things that I am myself astonished at them. 


“It would be damage eternal if they were 
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lost. When you see them, my father, you yourself will acknowledge it. Now I can not say more, 
only so much : that from nothing I have created another wholly new world. АП that I have 
hitherto sent you compares to this only as a house of cards to a castle. 


“P. S.—I dare to judge absolutely and with conviction of these works of my spirit before you, 
my father; I do not fear from you any false interpretation (that certainly I would not merit), 
which signifies that, in certain regards, I consider you as a second self." 


Prom the Bolyai MSS., now the property of the College at Maros-Vásárhely, Fr. Schmidt has 
extracted the following statement by János : 


“First in the year 1823 have I pierced through the problem in its essence, though also 
afterwards completions yet were added. 


“I communicated in the year 1825 to my former teacher, Herr Johann Walter von Eckwehr 
(later k. k. General) [in the Austrian Army], a written treatise, which is still in his hands. 


“On the prompting of my father I translated my treatise into the Latin language, and 
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it appeared as Appendix to the Tentamen, 1832." 


The profound mathematical ability of Bolyai János showed itself physically not only in his 
handling of the violin, where he was a master, but also of arms, where he was unapproachable. 


It was this skill, combined with his haughty temper, which caused his being retired as Captain 
on June 16th, 1833, though it saved him from the fate of a kindred spirit, the lamented Galois, 
killed in a duel when only 19. Bolyai, when in garrison with cavalry officers, was provoked by 
thirteen of them and accepted all their challenges on condition that he be permitted after each 
duel to play a bit on his violin. He came out victor from his thirteen duels, leaving his thirteen 
adversaries on the square. 


He projected a universal language for speech as we have it for music and for mathematics. 


He left parts of a book entitled : Principia doctrinae novae quantitatum imaginariarum 
perfectae uniceque satisfacientis, aliaeque disquisitiones analyticae et analytico-geometricae 
cardinales gravissimaeque; auctore 
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Johan. Bolyai de eadem, C. R. austriaco castrensium captaneo pensionato. 
Vindobonae vel Maros Vásárhelyini, 1853. 
Bolyai Farkas was a student at Goettingen from 1796 to 1799. 
In 1799 he returned to Kolozsvár, where Bolyai János was born December 18th, 1802. 
He died January 27th, 1860, four years after his father. 


In 1894 a monumental stone was erected on his long-neglected grave in Maros-Vásárhely by 
the Hungarian Mathematico-Physical Society. 


APPENDIX. 


SCIENTIAM SPATII absolute veram exhibens : 
a veritate aut falsitate Axiomatis XI Euclidei 
(a priori haud unquam decidenda) 
independentemn. adjecta ad casum falsitatis, 
quadratura circuli 
geometrica. 
Auctore JOHANNE BOLYAI de eadem, Geometrarum 
in Exercitu Caesareo Regio Austriaco 


Castrensium Capitaneo. 


EXPLANATION OF SIGNS. 


The straight AB means the aggregate of all points situated in the same straight line with 
A and B. 

The sect AB means that piece of the straight AB between the points A and B. 

The ray AB means that half of the straight AB which commences at the point A and 
contains the point B. 

The plane ABC means the aggregate of all points situated in the same plane as the three 
points (not in a straight) A, B, C. 

The hemi-plane ABC means that half of the plane ABC which starts from the straight 
AB and contains the point C. 

ABC means the smaller of the pieces into which the plane ABC is parted by the rays 
BA, BC, or the non-reflex angle of which the sides are the rays BA, BC. 

ABCD (the point D being situated within ZABC, and the straights BA, CD not 
intersecting) means the portion of ZABC comprised between ray BA, sect BC, 
ray CD; while BACD designates the portion of the plane ABC comprised 
between the straights AB and CD. 

L is the sign of perpendicularity. 

| Is the sign of parallelism. 

Z means angle. 

гі. is right angle. 

st.Z is straight angle. 

= 15 the sign of congruence, indicating that two magnitudes are superposable. 

AB II CD means ZCAB - ZACD. 

x Y a means x converges toward the limit a. 

A 1s triangle. 


Or means the [circumference of the] circle of radius r. 


area Or means the area of the surface of the circle of radius r. 
[Not Mentioned: n , oo] 
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THE SCIENCE ABSOLUTE OF SPACE. 


81. If the ray AM is not cut by the ray [3] BN, situated in the same plane, 
but is cut by every ray BP comprised in the angle ABN, we will call ray BN 
parallel to ray AM; this is designated by BN | ΑΜ; 


It is evident that there is one such ray BN, and only one, passing through any 
point B (taken outside of the straight AM), and that the sum of the angles 
BAM, ABN can not exceed a st. Z; for in moving BC around B until BAM + 
ABC - st. Z, somewhere ray BC first does not cut ray AM, and it is then BC || 
AM. It is clear that BN | EM, wherever the point E be taken on the straight 

AM (supposing in all such cases AM > AE). 


If while the point C goes away to infinity on ray AM, always CD = CB, we 
will have constantly CDB = (CBD < NBC); but NBC Y 0; and so also ADB Y 
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$2. If BN | AM, we will have also CN | AM. For take D anywhere in MACN. If C is on ray 
" BN, ray BD cuts ray AM, since BN | AM, and so also ray CD cuts ray 
` AM. But if C is on ray BR take BQ | ΟΡ; BQ falls within the ZABN 

($1), and cuts ray AM; and so also ray CD cuts ray AM. Therefore every ray 

CD (in ACN) cuts, in each case, the ray AM, without CN itself cutting ray 
AM. Therefore always CN | ΑΜ. 


Š 3. (Fig. 2.) If BR and CS and each | АМ, and C 15 not on the ray BR, 

в then тау BR and ray CS do not intersect. For if ray BR and ray CS had a 

common point D, then (5 2) DR and DS would be each | AM, and ray DS 

($ 1) would fall on ray DR, and C on the ray BR (contrary to the 
hypothesis). 


Fic. 3, і § 4. If MAN > MAB, we will have for every point B of ray AB, a point 
M C of ray AM, such that BCM = NAM. 


D / For (by Š 1) Is granted BDM > NAM, and 
P so that MDP = MAN, and B falls in 
ç 
A| N 


! Fi. 8. 
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NADP. If therefore NAM is carried along AM until ray AN arrives on ray DP, ray AN will 
somewhere have necessarily passed through B, and some BCM = NAM. 


$5. If BN | AM, there is on the straight [4] AM a point F such that FM II BN. For by § 1 is 


Εις. 4. 


granted BCM > ΟΒΝ; and if CE = CB, and so EC II BC; evidently 
BEM < EBN. The point P is moved on EC, the angle BPM always 
being called u, and the angle PBN always v, evidently u is at first less 
than the corresponding v, but afterwards greater. Indeed и increases 
continuously from BEM to ВСМ; since (by ~ 4) there exists no angle > 
ВЕМ and < ВСМ, to which u does not at some time become equal. 
Likewise v decreases continuously from EBN to CBN. There is 
therefore on EC a point F such that BFM - FBN. 


δ 6. If BN | AM and E anywhere in the straight AM, and G in the 
straight BN; then GN || EM and EM || GN. For (by 8 1) BN || EM, 
whence (by $ 2) GN || EM. If moreover FM П BN ($ 5); then MFBN = 
NBFM, and consequently (since BN | ΕΜ) also ΕΜ | BN, and (by 
what precedes) EM || GN. 
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$ 7. If BN and CP are each | AM, and C not on the straight BN; also BN | ΟΡ. For the rays 
BN and CP do not intersect (8 3); but AM, BN and CP either are or are not in the 
| same plane; and in the first case, AM either is or is not within BNCP. 


If AM, BN, CP are coplanar, and AM falls within BNCP; then every ray BQ 
(in NBC) cuts the ray AM in some point D (since BN | AM); moreover, since 
DM | CP (8 6), the ray DQ will cut the ray CP, and so BN | CP. 


N 


| But if BN and CP are on the same side of AM; then one of them, for example 

в А С » м СР, falls between the two other straights BN, АМ : but every ray 

Fia. 5. Е , ВО (in NBA) cuts the ray AM, and so also the straight СР. 
o . Therefore BN | CP. 


If the planes MAB, MAC make an angle; then CBN and 
| . ABN have іп common nothing but the ray BN, while the ray 
. AM (in ABN) and the ray BN, and so also NBC and the ray AM 
в C А -> have nothing in common. 
xa But hemi-plane BCD, drawn through any ray BD (in NBA), 
cuts the ray AM, since ray 
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BQ cuts ray AM (as BN | AM). Therefore in revolving the hemi-plane BCD 
around BC until it begins to leave the ray AM, the hemi-plane BCD at last will 
fall upon the hemi-plane BCN. For the same reason this same will fall upon hemi- 
plane BCP. Therefore BN falls in BCP. Moreover, if BR | CP; then (because 
also AM | CP) by like reasoning, BR falls in BAM, and also (since BR | CP) in 
BCP. Therefore the straight BR, being common to the two planes MAB, PCB, of 
course is the straight BN, and hence BN | СВ 

If therefore СР | AM, and B exterior to the plane САМ; then the intersection 
BN of the planes BAM, BCP is | as well to ΑΜ as to ΟΡ. 

$ 8. If BN | and II CP (or more briefly BN | II CP), and AM (in NBCP) 
м p о bisects L the sect BC; then BN | ΑΜ. 
ГЕ For if ray BN сш тау АМ, also -гау СР would cut тау АМ 
at the same point (because МАВМВ = МАСР), and this would 
be common to the rays BN, CP themselves, 


* The third case being put before the other two, these can be 


\ 

ë 

if | | 

H S demonstrated together with more brevity and elegance, like 
case 2 of - 10. [Author's note.] 
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although BN | ΟΡ. But every ray BQ (in CBN) cuts ray CP; and so ray BQ cuts also ray ΑΜ. 
Consequently BN | ΑΝ. 


$9. If BN II AM, and MAP 1 МАВ, and the Z, which NBD makes with ΝΒΑ (on that side 
of MABN, where MAP is) is < rt.Z; then MAP and NBD intersect. 


For let ZBAM - rt.Z, and AC 1 BN (whether or not C falls on B), 
and CE L BN (in NBD); by hypothesis ZACE < rt.Z, and AF (L CE) 
will fall in ACE. 


Let ray AP be the intersection of the hemi-planes ABF, AMP (which 
have the point A common); since BAM | MAP, ZBAP = ZBAM = 
rt.Z. 


If finally the hemi-plane ABF is placed upon the hemi-plane ABM (A 
and B remaining), ray AP will fall on ray AM; and since AC 1 BN, and 
sect AF « sect AC, evidently sect AF will terminate within ray BN, and 
so BF falls in АВМ. But in this position, ray BF cuts ray AP (because 
BN | AM); and so ray AP and ray BF intersect also in the original position; and the point of 
section is common to the hemi-planes MAP and NBD. Therefore the hemi-planes MAP and 
NBD intersect. Hence follows 
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easily that the hemi-planes MAP and NBD intersect if the sum of the interior angles which they 
make with MABN is < st. Z. 


$ 10. If both BN and ΟΡ || I1 AM; also is BN || I1 CP. 


For either MAB and MAC make an angle, or they are 
in a plane. 


If the first; let the hemi-plane ОПЕ bisect | sect AB; 
then DQ 1 AB, and so DQ | ΑΜ (5 8); likewise if hemi- 
plane ERS bisects 1 sect AC, is ЕК | AM; whence (Š 7) 
DQ || ER. 


Hence follows easily (by $ 9), the hemi-planes QDF 
and ERS intersect, and have (5 7) their intersection FS | 
DQ, and (on account of BN | DQ) also FS | BN. 
Moreover (for any point of FS) FB = FA = FC, and the 
straight FS falls in the plane TGF, bisecting L sect BC. But (by $ 7) (since FS | BN) also GT | 
BN. In the same way is proved GT | CP. Meanwhile СТ bisects 1 sect BC; and so TGBN = 
TGCP (8 1), and BN || I1 CP. 


If BN, AM and CP are in a plane, let (falling without this plane) FS | II ΑΜ; then (from 


А 
Fie, 10, 
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what precedes) FS | L both to BN and to СР, and so also BN | LCP: 


§ 11. Consider the aggregate of the point A, and all points of which any one B is such, that if 
BN | AM, also BN II AM; call it F; but the intersection of F with any plane containing the sect 
AM call L. 


F has a point, and one only, on any straight | AM; and evidently L is divided by ray ΑΜ into 
two congruent parts. 


Call the ray AM the axis of L. Evidently also, in any plane containing the sect AM, there is 
for the axis ray AM a single L. Call any L of this sort the L of this ray AM (in the plane 
considered, being understood). Evidently by revolving L around AM we describe the F of which 
ray AM is called the axis, and in turn F may be ascribed to the axis ray AM. 


$ 12. If B is anywhere on the L of ray AM, and BN | II AM (8 11); then the L of ray AM and 
the L of ray BN coincide. For suppose, in distinction, L' the L of ray BN. Let C be anywhere in 
L’, and СР | II BN (Š 11). Since BN | II AM, so CP | Π ΑΜ (5 10), and so C also will fall on 
L. And if C is anywhere on L, and CP | II AM; then CP | II BN ($ 10); and C also falls on І, 
($ 11). Thus L апа L’ are the 
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same; and every ray BN is also axis of L, and between all axes of this L, is IT. 


The same is evident in the same way of F. 


$ 13. If BN || AM, and CP | DQ, and ZBAM + ZABN = st.Z; then also ZDCP + ZCDQ = 
st.Z. 
TT Е Бог let ЕА = ЕВ, and ЕЕМ = DCP ($ 4). Since 
“ВАМ + “АВМ = st. Z = ZABN + Z АВС, we 
have ZEBG = ZEAF; and so if also ВС = AF, then 
AEBG = AEAF, ZBEG = ZAEF and G will fall on 
the ray FE. Moreover СЕМ + ZFGN = st. Z 
(since ZEGB - ZEFA). 


Also GN || FM (6 6). 


Therefore if MFRS = PCDQ, then RS | GN (8 
7), and R falls within or without the sect FG (unless 
sect CD - sect FG, where the thing now is evident). 


Fic. 11. 


I. In the first case ZFRS 15 not > (st. Z - ZRFIM = ZFGN), since RS | ΕΜ. But as RS | 
GN, also ZFRS is not < «ΕΟΝ; and so ZFRS «ΕΟΝ. and ZRFM + ZFRS = «ΕΜ + 
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ZFGN = st.Z. Therefore also ZDCP + ZCDQ = st. Z. 


II. If R falls without the sect FG; then ZNGR = ZMFR, and let MFGN = NGHL = LHKO, and 
so on, until FK = FR or begins to be > FR. Then KO | HL | ΕΜ (57). 


If K falls on R, then KO falls on RS (8 1); and so ZRFM + ZFRS = ZKFM + ZFKO = 
ZKFM + ZFGN = st.Z; but if R falls within the sect HK, then (by I) ZRHL + ZKRS = st.Z = 
ZRFM + ZFRS = ZDCP + ZCDQ. 


$ 14. IBN || AM, and CP || DQ, and ZBAM + ZABN < st.Z; then also ZDCP + ZCDQ < 
st.Z. 


For if ZDCP + ZCDQ were not < st.Z, and so (by 8 1) were = st.Z, then (by Š 13) also 
“ВАМ + ZABN = st.Z (contra hyp.). 


15. Weighing $8 13 and 14, the System of Geometry resting on the hypothesis of the truth of 
Euclid's Axiom XI is called 2; and the system founded on the contrary hypothesis is S. 


All things which are not expressly said to be in X or in S, it is understood are enunciated 
absolutely, that is are asserted true whether Хог S is reality. 
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$16. If AM is the axis of any L; then L, in > is a straight L AM. 


For suppose BN an axis from any point B of L; in >, ZBAM + ZABN = 
st.Z, and so ZBAM = rt.Z. 


And if C is any point of the straight AB, and CP | АМ; then (by $ 13) CP 
II AM, and so C on L (Š 11 ). 


But in S, no three points A, B, C on L or on F are in a straight. For some 
one of the axes AM, BN, CP (e.g. AM) falls between the two others; and then 
(by $ 14) ВАМ and ZCAM are each < rt. Z. 


Š 17. L in S also is a line, and F a surface. For (by Š 11) any plane 1 to the 
axis ray AM (through any point of F) cuts F in [the circumference of] a circle, of which the plane 
(by Š 14) is 1 to no other axis ray BN. If we revolve F about BN, any point of F (by Š 12) will 
remain on F, and the section of F with a plane not 1 ray BN will describe a surface; and 
whatever be the points A, B taken on it, F can so be congruent to itself that A falls upon B (by Š 
12); therefore F is a uniform surface. 


dS 
| 
| 


B 


n 
Fue, 12. 
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Hence evidently (by $$ 11 and 12) L is a uniform line.* 


Š 18. The intersection with F of any plane, drawn through a point A of F obliquely to the axis 
AM, is, in S, a circle. 


For take A, B, C, three points of this section, and BN, CP, axes; AMBN and AMCP make an 
angle, for otherwise the plane determined by A, B, C (from $ 16) would contain AM, (contra 
hyp.). Therefore the planes bisecting 1 the sects AB, AC intersect (8 10) in some axis ray FS (of 
Е), and FB = FA = ЕС. 


h Make AH 1 FS, and revolve ҒАН about FS; A will describe 
|. a circle of radius HA, passing, through B and С, and situated 
both in F and in the plane ABC; nor have F and the plane ABC 


anything in common but © HA (8 16). 
It is also evident that in revolving the portion FA of the line 


L (as radius) in F around F, its extremity will describe O HA. 


* Tt is not necessary to restrict the demonstration to the 
system S; since it may easily be so set forth, that it holds 
absolutely for S and for X. 
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5 19. The perpendicular BT to the axis BN of L (falling in the plane of L) is, in S, N tangent 

to L. For L has in ray BT no point except B (§ 14), but if BQ falls in 
. TBN, then the center of the section of the plane through BQ 
‚ perpendicular to TBN with the F of ray BN (5 18) is evidently located 
` on ray BQ; and if sect BQ is a diameter, evidently ray BQ cuts in Q the 


N 


: line L of ray BN. 
L——— 2 $ 20. Any two points of F determine a line L ($$ 11 and 18); and 
в Bu c since (from $$ 16 and 19) L is 1 to all its axes, every Z of lines L in Е is 
Fic, 14. equal to the Z of the planes drawn through its sides perpendicular to F. 


2]. Two L form lines, ray AP and ray BD, in the same F, making 
» with a third L form AB, a sum of interior angles < 
| М ` м st.Z, intersect. 


| 1 (By line AP in F, is to be understood the line І, 
| і і drawn through А and Р, but by ray АР that half ої 
= = | this line beginning at A, in which P falls.) 

Fie. 15. For if AM, BN are axes of F, then the hemi- 


planes AMP, BND intersect (§ 9); and F cuts 
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their intersection (by $$ 7 and 11); and so also ray AP and ray BD intersect. 


From this it 1s evident that Euclid's Axiom XI and all things which are claimed in geometry 
and plane trigonometry hold good absolutely in F, L lines being substituted in place of straights : 
therefore the trigonometric functions are taken here in the same sense as in >; and the circle of 


which the L form radius = г in Е, is 27; and likewise area of Or (in Е) = zr? (by z understanding 
у, © lin F, or the known 3.1415926...) 


$ 22. If ray AB were the L of ray AM, and C on ray AM; and the ZCAB (formed by the 
straight ray AM and the L form line ray AB), carried first along the ray 
AB, then along the ray BA, always forward to infinity : the path CD of 
C will be the line L of CM. 


For let D be any point in line CD (called later L', let DN be | CM, 
and B the point of L falling on the straight DN. We shall have BN II 
AM, and sect АС = sect BD, and so DN II CM, consequently D in Г". 
But if D in L'and DN | CM, and B the point of L on the straight DN; 
Fia. 16. we shall have AM II BN and CM II DN, whence manifestly sect BD — 
sect AC, 


M N 
I 


| 
| 
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and D will fall on the path of the point C, and L’ and the line CD are the same. Such ап L’ is 
designated by L'8 L. 


$ 23. If the L form line CDF 8 ABE ($ 22), and AB = ВЕ, and the rays AM, BN, EP are axes; 
manifestly CD — DF; and if any three points A, B, E are of line AB, and AB - n.CD, we shall 
also have AE = n.CF; and so (manifestly even for AB, AE, DC incommensurable), AB : CD = 
AE : CF, and AB : CD is independent of AB, and completely determined by AC. 


This ratio AB : CD is designated by the capital letter (as X) corresponding to the small letter 
(as X) by which we represent the sect AC. 


$ 24. Whatever be x and у, (823), Y = ху. 
For, опе of the quantities x, у is a multiple of the other (e. g. у of x), or it is not. 
If y = nx, take x = AC = CG = GH = &с., until we get АН = y. 
Moreover, take CD 8 GK 8 HL. 
We have ((§ 23) X = AB: CD- CD: GK = GK: HL; and so 
AB ав, й 


CD 


HL 
y 
or Y = X" = ХХ. 
If x, y are multiples of i, suppose x = mi, and у = пі; (by the preceding) X = I”, Y = P, 
consequently 


n y 
Y = Xm = Xx 
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The same is easily extended to the case of the incommensurability of x and y. 


But if q = y — x, manifestly Q = Y : X. It is also manifest that in >, for any x, we have X = 1, 
but in S 1s X > 1, and for any AB and ABE there is such a CDF 8 AB, that CDF = AB, whence 


AMBN = АМЕР, though the first be any multiple of the second; which indeed is singular, but 
evidently does not prove the absurdity of S. 


Š 25. In any rectilineal triangle, the circles with radii equal to its sides are as the sines of the 
opposite angles. 


e For take ZABC = rt.Z, and AM 1 BAC, and BN and CP | AM; 
we shall have CAB 1 AMBN, and so (since СВ 1 AMBN, 
consequently CPBN 1 AMBN. 


5 


Suppose the F of ray CP cuts the straights BN, AM respectively 
in D and E, and the bands CPBN, CPAM, BNAM along the L form 
lines CD, CE, DE. Then (8 20) ZCDE - the angle of NDC, NDE, 
and so = rt.Z; and by like reasoning ZCED = CAB. But (by Š 21) in 
the L line ACDE (supposing always here the radius = 1), 


ЕС: DC =1 : sin DEC =: sin САВ. 


Fic. 17. 
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Also (by Š 21) 
EC : DC = OEC : ODC (in F) = ОАС: ОВС ($ 18); and so is also 
OAC: ОВС - 1: sin CAB; 
whence the theorem is evident for any triangle. 


Š 26. In any spherical triangle, the sines of the sides are as the sines of the angles opposite. 


о For take ZABC = rt.Z, and СЕР L to the radius OA of the sphere. We 
| NC shall have СЕР 1 АОВ, and (since also ВОС 1 BOA), CD 1 OB. But in 
"es азу Ç the triangles CEO, СОО (by ὃ 25) OEC : ООС : @DC = sin СОЕ : 1 : sin 
2х COD = sin АС: 1 : sin BC; meanwhile also ($ 25) OEC : ODC = sin 
Pd bi CDE : sin CED. Therefore, sin AC : sin BC = sin CDE : sin CED; but 


A—a CDE = rt.Z = CBA, and СЕР = CAB. Consequently 
Fra. 18. 
sin АС: sin BC = 1 : sin A. 
Spherical trigonometry, lowing from this, is thus established independently of Axiom XI. 


$ 27. If AC and BD are | АВ, and CAB is carried along the straight AB; we shall have, 
designating by CD the path of the point C, 


СЮ: AB =sin u : sin v. 
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For take DE | CA; in the triangles ADE, ADB (by Š 
25) OED: OAD: OAB = sinu: 1: sin v. 


In revolving BACD about AC, B describes ХАВ, and 


D describes OED; and designate here by sOCD the path 
of the said CD. Moreover, let there be any polygon ВЕС. 


..inscribed in O AB. 


Passing through all the sides BF, FG, &c., planes L to ОАВ we form also a polygonal figure 


of the same number of sides in sO CD, and we may demonstrate, as in $ 23, that CD : AB = DH: 
BF = НК : FG, &c., and so 


DH + HK &c. : BF + FG &c.: = CD: AB. 
If each of the sides BF, ЕС... approaches the limit zero, manifestly 


ВЕ +ЕС +... ҮОАВ апа 


DH + HK +... OED. 


Therefore also OED : OAB = CD: AB. But we had OED : ОАВ = sin u : sin v. Consequently 
CD: АВ = sinu: sin v. 


If AC goes away from BD to infinity, CD : AB, and so also sin u : sin v remains constant; but 
и У rt.Z (81), and if DM | BN, у Y z; whence CD: АВ = 1: sinz. 
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The path called CD will be denoted by CD 8 AB. 


5 28. If BN || ПАМ, and C in ray AM, and AC = x. we shall have ($ 23) 
А 


в X =sin u : sin v. 

Б For if CD and AE are L BN, and ВЕ L AM; we shall have (as in ὃ 27) 

о ОВЕ: ODC = sin u : sin у. 

But evidently BF = АЕ: therefore 

N ОЕА : OCD =sinu: sin v. 

But in the F form surfaces of AM and CM (cutting AMBN in AB and 


M 
Ето. 20. 


CG) (by § 21) 
OEA : ODC = AB: CG = X. 


Therefore also 

X =sin u: sin у. 
$ 29. If ZBAM - rt.Z, and sect AB = y, and ВМ | AM, we shall have in S 
У = cotan Ф и. 


For, if sect AB — sect AC, and CP | ΑΜ (and 5ο 
ΒΝ | СР), and ZPCD = ZQCD; there is given (519) 
DS 1 ray CD, so that DS | CP, and so (8 1) DT | 
CQ. Moreover, if ΒΕ 1 ray DS, then ($ 7) DS || BN, 
and so (Š 6) 


Fic. 21. 
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BN | ES, and (since DT | CG) BQ | ET; consequently (51) ZEBN = ZEBQ. Let BCF be 
an L-line of BN, and FG, DH, CK, EL, L form lines of FT, DT, CQ and ET; evidently ($ 22) HG 
= DF = DK = НС; therefore, 


CG = 2CH = 2v. 
Likewise it is evident BG — 2BL - 2z. 
But BC = BG — CG; wherefore y = z — v, and so (824) Y =Z: V. 
Finally ( 28) 
Z =: sin и, 
and V =: sin (rt.Z — ^ u), 
consequently Y - cotan Ми. 


$ 30. However, it is easy to see (by $ 25) that the solution of the problem of Plane 
Trigonometry, in S, requires the expression of the circle in terms of the radius; but this can by 
obtained by the rectification of L. 


Let AB, CM, C'M' be 1 ray AC, and B anywhere in ray AB; we 
shall have (5 25) 


м M 


sinu: sin v = Op: Oy, 
and sin и": sin v' 7 Ор": Oy’; 


inu sin u' 
- ο = = я 
sin v sin v 


n and so “Оу” 
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But (by $ 27) sin у: sin v'= cos u : cos u”; 
sin u _ Sinu' 


- Оу-- 
sinu СУ sinu 


consequently "Ον" or Oy: Фу'= tan u': tan и = tan w : tan w'. 


Moreover, take CN and СМ” | AB, and CD, C’D’ L-form lines L straight AB; we shall have 
also (521) 


Oy :Oy'7 г: г", and so 
гіт = {ап w : tan w'. 


Now let p beginning from A increase to infinity; then w Y z, and w' Y z', whence also r : r' = 
tan z : tan 27. 


Designate by i the constant 


r : tan z (independent of г); 


whilst y Y 0, 
it 
=! anz y 1, and so 
y y 


= =Y i. From $29, tan z = 1⁄ (Y — Y y; 
an z 


2 ; 
therefore = Yi, 


or (§ 24). DAU 


But we know the limit of this expression (where y Y 0) is. 
i 


nat. log I Therefore 
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i ) 
nat.logI ^ and 


Г=е= 2.7182818..., 
which noted quantity shines forth here also. 
If obviously henceforth 7 denote that sect of which the I = e, we shall have 
r= itan 2. 


But (8 21) Oy = 2лғ; therefore 


y У 
Oy = 2ni tan z = лі (Y — Y !) = ni (3 - E) 


νι P -1 
nat. log Y (X (Буве), 


$ 31. For the trigonometric solution of all right-angled rectilineal triangles (whence the 
resolution of all triangles is easy, in S, three equations suffice : indeed (a, b denoting the sides, c 
the hypothenuse, and а, 2 the angles opposite the sides) an equation expressing the relation 


Ist, between а, с, а; 
2d, between a, а, f 
3d, between a, b, c; 


of course from these equations emerge three others by elimination. 
From $$ 25 and 30 


1:sina-(C- С’): (А-А sls и. 


(equation for c, a and о). 
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II. From ὃ 27 follows (if @M | yN) 
cos a: sin J= 1 : sin и, but from $ 29 


1: зши=и (А+А 7); 


therefore cos a: sin 8=%(А+А )-У (4 +e i) 

(equation for а, Вапа a). 
Ш. If aa’ L Bay, and Bf and уу! | αα' ($ 27), and i β'α’γ L aa’; manifestly (as in $ 27), 
Αρ. 


уу! sinu 


= (А-А 7); 


, 


47 =n B+B; 
αα 


and 25. = % (C + C7); consequently 


(СС) = 4(A* AT): (ВВ), ог 
ως с = 
сізеі/- Vel Yel): Vel +е1 

(equation for a, b and c). 


If yaó = rt.Z, апа Во L có; 


Ос: Фа=1: sin а, and 
Ос: © (d = Вд) =1: cos а, 
and so (denoting by O x°, for any x, the product O x : O x) manifestly 
Φα + d -oc. 
But (by $ 27 and II) 
разово (А + A 7), consequently 


2 2 2 2 
М) s reet) uet) 
ei tel) = М\еї+е1] «Vel чеї / t Vel tel 


another equation for a, b and c (the second 
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member of which may be easily reduced to a form symmetric or invariable). 
Finally, from 


сов а 


sin В 


= VA ΕΑΠ, and 8. и (B +B ^), we get 
(by III) 

(eut) 
cot a cot P=! Nel +e! 


(equation for о, β, and c.) 


$ 32. It still remains to show briefly the mode of resolving problems in S, which being 
accomplished (through the more obvious examples), finally will be candidly said what this 


theory shows. 


I. Take AB a line in a plane, and y — f(x) its equation in rectangular coordinates, call dz any 
increment of z, and respectively dx, dy, du the increments of x, of y, and of the area u, 


FIG. 24. 


BH 
corresponding to this dz; take BH 8 CF, and express (from $ 31) Be. by 


d Rios 
means of y, and seek the /imit of zs when dx tends towards the limit 
zero (which is understood where a limit of this sort is sought) : then 


will become known also the limit of s and so tan HBG; and 
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(since HBC manifestly is neither > nor < , and so = rtZ. ), the tangent at B of BG will be 
determined by y. 


П. It can be demonstrated 
42 
=== Υ1 
йу + BH 


з dz А | А 
Hence 15 found the /imit of < and thence, by Integration, z (expressed In terms of x.) 


And of any line given in the concrete, the equation in S can be found; e. g., of L. For if ray 
AM be the axis of L; then any ray CB from ray AM cuts L [since (by Š 19) any straight from A 
except the straight AM will cut L]; but (if BN is axis) 


X = |] : sin CBN (528), 
and Y = cotan % CBN (6 29), whence 


Y =X +.P° -]. 


y x 2x 
or e! -e! + \/е!-1, 


the equation sought. 


Hence we get 


ay 2 1 
—1)2- 
5 Y xo -1) 2; 


BH : 
and uo : sin CBN - X; and so 


dy oxi 
вн Y Х-1)2; 
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ау” : 
1+ zimYXQU-D-. 


30 


dz 
τ οὓς 


1 


dz = 
and pH YX (X? — 2 and 
dz 2 2 p. б й Я 
dox X^ (X^ - 1) 2 whence, by integration, we get (as іп $ 30) 
1 


z=i(X? -1 зі сої CBN. 


III. Manfestly 
du , НЕСВН 


ах ах 


which (unless given in у) now first is to Бе expressed in terms of у; whence we get и by 


Integrating. 
If AB = p, AC = q, CD = r, and CABDC = s; we might show (as in ID 


ds ( 1 3) ( а = 
ps г, Which = — '4 p Xe! — e! J, and, integrating, s = % pi Ve! — e! 

This can also be deduced apart from integration. 

For example, the equation of the circle (from Š 31, Ш), of the straight 


(from $ 31, П), of a conic (by what precedes), being expressed, the 


that 


SCIENCE ABSOLUTE OF SPACE. 31 
areas bounded by these lines could also be expressed. 


We know, that a surface 1, 8 to a plane figure p (at the distance q), is to p in the ratio of the 
second powers of homologous lines, or as 


ы 
Y\el—el zT. 


It is easy to see, moreover, that the calculation of volume, treated in the same manner, 
requires two integrations (since the differential itself here is determined only by integration); and 
before all must be investigated the volume contained between p and 1, and the aggregate of all 
the straights L p and joining the boundaries of p and t. 


We find for the volume of this solid (whether by integration or without it) 
( 2q | 
&рї\е1!—е1 ) + У» pq. 
The surfaces of bodies may also be determined in S, as well as the curvatures, the involutes, 
and evolutes of any lines, etc. 


As to curvature; this in S either is the curvature of L, ог is determined either by the radius of a 
circle, or by the distance to a straight from the curve 8 to this straight; since from what precedes, 
it may easily be shown, that in a plane there are no uniform lines other than L-lines, circles and 
curves 8 to a straight. 
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А а О ; А 
IV. For е circle (as in Ш) E m Y © x, whence (by 5 29), integrating, 


x — 
ο $4 


V. For Ше area CABDC = и (inclosed by an L form line AB = r, the 8 to this, CD = y, and the 
=K 


sects AC = BD = x) а Y y; and ($ 24) y = геі, and so (integrating) 


| | "T 


= 
c D If x increases to infinity, then, in S, e! Y 0, and so u Y ri. By the size of 
MABN, in future this limit is understood. 


A в In like manner is found, if p is a figure on F, the space included by р and 
Fie. 26. the aggregate of axes drawn from the boundaries of p is equal to У» pi. 


VI. If the angle at the center of a segment z of a sphere is 2u, and a great 
circle is p, and x the arc FC (of the angle u); (825) 


1:sinu=p: О BC, 
and hence © BC = p sin и. 


Meanwhile x = Ри апа ах = рах 
2л 2л 


Fre, 2%. 
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d 
Moreover, 2 Y © BC, and hence 


d p. 
З. Y D. sin u, whence (integrating) 


versinu 2 
ποπ. τι 
2л Р 


The F may be conceived on which P falls (passing through the middle F of the segment); 
through AF and AC the planes FEM, CEM are placed, perpendicular to F and cutting F along 
FEG and CE; and consider the L form CD (from C 1 to FEG), and the L form CF; ($ 20) CEF = 
u, and (Š 21) 


FD versinu 
p 2n 


But ($ 21) р=л: FGD; therefore 
2-л- Ер. FDG. But ($ 21) 
FD : FDG = FC : FC; consequently 


‚апа so z Е” : р. 


2=п` ЕС. FC = area © FC, in Е. 
Now let BJ = CJ = г; (8 30) 2r = i (Y — Y 7!), and so (8 21) 
area © 2r (in F) = ni (У - Y y. 


Also (IV) area © 2y = лі (У. — 2 + Y 3): therefore, area © 2r (in Е) = area © 2y, and so the 
surface z of a segment of a sphere is equal to the surface of the circle described with the chord 
FC as a radius. 
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Hence the whole surface of the sphere 

2 

— area O FG =— FDG ρ-- 
and the surfaces of spheres are to each other as the second powers of their great circles. 

VII. In like manner, in S, the volume of the sphere of radius x is found 

=! ni (X? — X 2?) — 2πῦχ; 
the surface generated by the revolution of the line CD about AB 
- nip (0-07), 

and the body described by CABDC 


= xp (Q-Q y. 


But in what manner all things treated from (IV) even to here, also may be reached apart from 


integration, for the sake of brevity is suppressed. 


Tt can be demonstrated that the limit of every expression containing the letter i (and so resting 
upon the hypothesis that i is given), when i increases to infinity, expresses the quantity simply for 


> (and so for the hypothesis of no i), if indeed the equations do not become identical. 


But beware lest you understand to be supposed, that the system itself may be varied (for it 15 


entirely determined in itself and by itself); but only the hypothesis, which may be 
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done successively, as long as we are not conducted to an absurdity. Supposing therefore that, in 
such an expression, the letter 1, in case S 15 reality, designates that unique quantity whose I = e; 
but if X 1s actual, the said limit is supposed to be taken in place of the expression : manifestly all 
the expressions originating from the hypothesis of the reality of S (in this sense) will be true 
absolutely, although it be completely unknown whether or not > is reality. 

So e. g. from the expression obtained in Š 30 easily (and as well by aid of differentiation as 
apart from it) emerges the known value in X, 


© x = 2лх; 
from I ($ 31) suitably treated, follows 


1: ша=с:а, 


but from II 
соза 1, and so 
sin p 
a tp-rt.zZ; 


the first equation in III becomes identical, and so is true in X, although it there determines 
nothing; but from the second follows 


ο) = а? + b°. 


These are the known fundamental equations of plane trigonometry in >. 
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Moreover, we find (from § 32) in >, the area and the volume in III each = pq; from IV area © x = 
πχ 

(from VII) the globe of radius x 

4 

3 


nx, etc. 

The theorems enunciated at the end of VI are manifestly true unconditionally. 
Š 33. It still remains to set forth (as promised in Š 32) what this theory means. 
I. Whether > or some one S is reality, remains undecided. 


II. All things deduced from the hypothesis of the falsity of Axiom XI (always to be understood 
in the sense of Š 32) are absolutely true, and so in this sense, depend upon no hypothesis. 


There is therefore a plane trigonometry a priori, in which the system alone really remains 
unknown; and so where remain unknown solely the absolute magnitudes in the expressions, but 
where a single known case would manifestly fix the whole system. But spherical trigonometry is 
established absolutely in Š 26. 


(And we have, on F, a geometry wholly analogous to the plane geometry of X.) 


III. If it were agreed that > exists, nothing more would be unknown in this respect; but 
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if it were established that > does not exist, then (8 31), (e. g.) from the sides x, y, and the 
rectilineal angle they include being given in a special case, manifestly it would be impossible in 
itself and by itself to solve absolutely the triangle, that is, to determine a priori the other angles 
and the ratio of the third side to the two given; unless X, Y were determined, for which it would 
be necessary to have in concrete form a certain sect a whose A was known; and then ; would be 
the natural unit for length (just as e 15 the base of natural logarithms). 


If the existence of this i 1s determined, it will be evident how it could be constructed, at least 
very exactly, for practical use. 


IV. In the sense explained (I and П), it is evident that all things in space can be solved by the 
modern analytic method (within just limits strongly to be praised). 


V. Finally, to friendly readers will not be unacceptable; that for that case wherein not X but S 
is reality, a rectilineal figure is constructed equivalent to a circle. 


$ 34. Through D we may draw DM | AN in the following manner. From D drop DB 1 ΑΝ; 
from any point A of the straight AB erect AC L AN (in DBA), and let fall DC L AC. We 
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will һауе ($ 27) © CD: © ΑΒ - 1: sin z, provided that DM | BN. But sin z 15 not > 1; and so 
AB is not > DC. Therefore a quadrant described from the center A in BAC, with a radius = DC, 
will have a point B or O in common with ray BD. In the first case, manifestly z = rt.Z; but in the 


second case (Š 25) 
(ОАО = © СР): © АВ = 1 sin АОВ, 
and зо 2 = АОВ. 
If therefore we take z = АОВ, then DM will be | BN. 


$ 35. If S were reality; we may, as follows, draw a straight L to one arm of an acute angle, 
which is | to the other. 


Take AM - BC, and suppose AB = BC so small (by Š 19), that if we draw BN | AM (8 34), 
ABN > the given angle. 


Moreover draw CP | AM (8 34); and take NBG and PCD each equal to the given angle; rays 
BG and CD will cut; for if ray BG (falling by construction within NBC) cuts ray CP in E; we 
shall have (since BN II CP), ZEBC < ZECB, and so EC < EB. Take EF = EC, EFR 
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= ECD, and FS | EP; then FS will fall within BFR. For since BN | CP, and so BN | EP, and 
BN | FS; we shall have (8 14) 


ZFBN + ZBFS < (st. Z = FBN + BFR); 


therefore, BFS « BFR. Consequently, ray FR cuts ray EP, and so ray CD also cuts ray EG in 
some point D. Take now DG = DC and DGT = DCP = GBN; we shall have (since CD П GD) 
BN II GT II CP. Let K ($ 19) be the point of the L-form line of BN falling in the ray BG, and 
KL the axis; we shall have BN II KL, and so BKL = BGT = DCP; but also KL II CP : therefore 
manifestly K fall on G, and GT || BN. But if HO bisects L BG, we shall have constructed HO || 
BN. 


$36. Having given the ray CP and the plane МАВ, take CB 1 the plane МАВ, BN (in plane 
BCP) 1 BC, and CQ | BN (8 34); the intersection of ray CP (if this ray falls within BCQ) with 
ray BN (in the plane CBN), and so with the plane MAB is found. And if we are given the two 
planes РСО, МАВ, and we have CB L to plane МАВ, CR L plane PCQ; and (in plane BCR) BN 
L BC, CS L CR, BN will fall in plane МАВ, and CS in plane PCQ; and the 
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intersection of the straight BN with the straight CS (if there is one) having been found, the 
perpendicular drawn through this intersection, in PCQ, to the straight CS will manifestly be the 
intersection of plane MAB and plane PCQ. 


Š 37. On the straight AM | BN, 15 found such an A, that AM II BN. If (by $ 34) we construct 
outside of the plane NBM, GT | ВМ, and make BG ІСТ, GC = GB, and СР | GT; and so place 
the hemi-plane TGD that it makes with hemi-plane TGB an angle equal to that which hemi-plane 
PCA makes with hemi-plane PCB; and is sought (by Š 36) the intersection straight DQ of hemi- 
plane TGD with hemi-plane NBD; and BA is made 1 DQ. 


We shall have indeed, on account of the similitude of the triangles of L lines produced on the 
F of BN ($ 21), manifestly DB = DA, and AM II BN. 


Hence easily appears (L-lines being given by their extremities alone) we may also find a 
fourth proportional, or a mean proportional, and execute in this way in F, apart from Axiom XI, 
all the geometric constructions made 
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on the plane in >. Thus e. g. a perigon can be geometrically divided Into any special number of 
equal parts, if it is permitted to make this special partition in >. 

$ 38. If we construct (by $ 37) for example, МВО = Уз rt., and make (by. 35), in $, AM L 
ray BQ and | ΒΝ, and determine (by $37) IM II BN; we shall have, if IA = x, ($ 28), X = 1 : sin 
V^ rt. Z = 2, and x will be constructed geometrically. 

And NBQ may be so computed, that IA differs from i less than by anything given, which 
happens for sin МВО = 1е. 

$ 39. If (in a plane) PQ and ST are 8 to the straight MN (827), and AB, CD are equal 
perpendiculars to MN; manifestly ADEC = ABEA; and so the angles (perhaps mixtilinear) ECP, 
EAT will fit, and EC = EA. If, moreover, CF = AG, then AACF = ACAG, and each is half of the 
quadrilateral FAGC. 


If FAGC, HAGK are two quadrilaterals of this sort on AG, between PQ and ST; their 
equivalence (as in Euclid) is evident, as also 
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the equivalence of the triangles AGC, AGH, standing on the same AG, and having their vertices 
on the line PQ. Moreover, АСЕ = САС, ССО = CGA, and АСЕ + АСС + ОСО = st.Z (8 32); 
and so also CAG + ACG + CGA = st.Z; therefore, in any triangle ACG of this sort, the sum of 
the three angles = st. Z. But whether the straight AG may have fallen upon AG (which ἃ MN), or 
not; the equivalence of the rectilineal triangles AGC, AGH, as well of themselves, as of the sums 
of their angles, is evident. 


$ 40. Equivalent triangles ABC, ABD, (henceforth rectilineal), having one side equal, have 
the sums of their angles equal. For let MN bisect AC and BC, and take (through C) PQ 8 MN; 
the point D will fall on line PQ. 


For, if ray BD cuts the straight MN in the point E, and so (8 39) the line PQ at the distance EF 
= EB; we shall have AABC = ЛАВЕ, and so also AABD = ЛАВЕ, whence D falls at F. 


But if ray BD has not cut the straight MN, let C be the point, where the perpendicular 
bisecting the straight AB cuts the line PQ, and 


SCIENCE ABSOLUTE OF SPACE. 43 


let GS = HT, so, that the line ST meets the ray BD prolonged in a certain K (which it is evident 
can be made in a way like as in Š 4); moreover take SR = SA, RO 8 ST, and O the intersection of 
ray BK with RO; then AABR = AABO ($839), and so AABC > ЛАВР (contra hyp.). 


$ 41. Equivalent triangles ABC, DEF have the sums of their triangles equal. 


For let MN bisect AC and BC, and PQ bisect DF and FE; and take RS 8 MN, and TO 8 PQ; 
the perpendicular AG to RS will equal the perpendicular DH to TO, or one for example DH will 
be the greater. 


In each case, the O DF, from center A, has with line-ray GS some point K in common, and (Š 
39) AABK - AABC - ADEF. But the AAKB (by 8 40) has the same angle-sum as ADFE, and 
(by 8 39) as AABC. Therefore also the triangles ABC, DEF have each the same angle-sum. 


Іп S the inverse of this theorem 15 true. 


For take ABC, DEF two triangles having equal angle-sums, and ABAL = ADEF; these will 
have (by what precedes) equal angle-sums, 
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and so also will AABC and AABL, and hence manifestly 
BCL + ВГС + CBL = st. Z. 
However (by $ 31), the angle-sum of any triangle, in S, is < st.Z. 
Therefore L falls on C. 


$ 42. Let u be the supplement of the angle-sum of the AABC, but v of ADEF; then is AABC : 
ADEF = u : v. F For if p be the area of each of the triangles ACG, GCH, НСВ, DFK, KFE; and 
ДАВС = m : p, and ADEF = n р; and s the angle-sum of any triangle equivalent to p, manifestly 


st.Z-—u-m:s-(m-l)st. Z = st. Z - m(st. Z - 5); and и = m(st.Z — s); and in like manner 
у = n(st.Z — 5). 


Therefore AABC : ADEF = m : n = u: v. It is evidently also easily extended to the case of 
the incommensurability of the triangles ABC, DEF. 


In the same way is demonstrated that triangles on a sphere are as the excesses of the sums of 
their angles above a st. <. 


If two angles of the spherical A are right, the third z will be the said excess. But 
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(a great circle being called p) this A is manifestly 
2 


Z 
=z% $z ($32, VD; 


consequently, any triangle of whose angles the excess is z, is 
m 
4m 
$ 43. Now, in S, the area of a rectilineal A is expressed by means of the sum of its angles. 


If AB increases to infinity; ($ 42) A ABC : (rt.Z — u — v) will be constant. But A ABC Y 
BACN ($ 32, У), and rt. — u — v Y ($ 1); and so ВАСМ : z = A ABC: (rt. Z- u—v) = BAC'N' 


Ue. 
Moreover, manifestly ($ 30) BDCN : BD'C'N' =r : г tan z : tan z'. 


But for y' Y 0, we have 
Ү 1; 


BD'C'N' tan z 
BACN ^ 1 and also η 
consequently, 
BDCN : BACN = tan z : z. 
But (Š 32) 
BDCN = r: i= Ë tan z; 
therefore, 


BACN =z: Ё. 
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Designating henceforth, for brevity, any triangle the supplement of whose angle-sum is z by 
A, we will therefore have A = z : i?. 


Hence it readily flows that, if OR | ΑΜ and ΚΟ | AB, the area comprehended between the 
straights OR, ST, BC (which is manifestly the absolute limit of the area of rectilineal triangles 


increasing without bound, or of A for z Y st. Z), 15 = x Ë = area Oi, in F. 


This limit being denoted by τι, moreover (by $ 30) x 7 = tan° z · о = area © rin F ($ 21) = 
area © s (by 532, VI) if the chord CD is called s. 


If now, bisecting at right angles the given radius s of the circle in a plane (or the L form radius 
of the circle in F), we construct (by $ 34) DB | Y CN; by dropping CA 1 DB, and erecting CM 
1 CA, we shall get z; whence (by $ 37), assuming at pleasure an L form radius for unity, tan? 2 
can be determined geometrically by means of two uniform lines of the same curvature (which, 
their extremities alone being given and their axes 
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constructed, manifestly may be compared like straights, and in this respect considered equivalent 
to straights). Moreover, a quadrilateral, ex. gr. regular = п is constructed as follows : 


Take ABC = rt.Z, BAC = “rt. Z, АСВ = “rt. Z, and BC = x. 


By mere square roots, X (from $ 31, II) can be expressed and (by 37) constructed; and having 
X (by Š 38 or also $$ 29 and 35), x itself can be determined. And octuple A ABC Is manifestly = 
, and by this a plane circle of radius s is geometrically squared by means of a rectilinear figure 
and uniform lines of the same species (equivalent to straights as to comparison inter se); but an 
F form circle is planified in the same manner: and we have either the Axiom Xl of Euclid true or 
the geometric quadrature of the circle, although thus far it has remained undecided, which of 
these two has place in reality. 


Whenever tan? z is either a whole number, or a rational fraction, whose denominator (reduced 
to the simplest form) is either a prime number of the form 2" + 1 (of which is also 2 = 2° + 1), or 
a product of however many prime numbers of this form, of which each (with the 
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exception of 2, which alone may occur any number of times) occurs only once as factor, we can, 
by the theory of polygons of the illustrious Gauss (remarkable invention of our, nay of every 


age) (and only for such values of z), construct a rectilineal figure = tan? z п = area © s. For the 
division of п (the theorem of Š 42 extending easily to any polygons) manifestly requires the 
partition of a st. Z, which (as can be shown) can be achieved geometrically only under the said 
condition. 


But in all such cases, what precedes conducts easily to the desired end. And any rectilineal 
figure can be converted geometrically into a regular polygon of n sides, if n falls under the 
Gaussian form. It remains, finally (that the thing may be completed in every respect), to 
demonstrate the impossibility (apart from any supposition), of deciding a priori, whether X, or 
some S (and which one) exists. This, however, is reserved for a more suitable occasion. 


APPENDIX 1. 


REMARKS ON THE PRECEDING TREATISE, BY BOLYAI FARKAS. 
[From Vol. II of Tentamen, pp. 380 — 383.] 


Finally it may be permitted to add something appertaining to the author of the Appendix in the 
first volume, who, however, may pardon me if something I have not touched with his acuteness. 


The thing consists briefly in this : the formulas of spherical trigonometry (demonstrated in the 
said Appendix independently of Euclid’s Axiom XI) coincide with the formulas of plane 
trigonometry, if (in a way provisionally speaking) the sides of a spherical triangle are accepted 
as reals, but of a rectilineal triangle as imaginaries; so that, as to trigonometric formulas, the 
plane may be considered as an imaginary sphere, if for real, that is accepted in which sin rt. Z = 
1. 


Doubtless, of the Euclidean axiom has been said in volume first enough and to spare : for 
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the case if it were not true, is demonstrated (Tom. I. App., p. 13), that there is given a certain i, 
for which the I there mentioned is = e (the base of natural logarithms), and for this case are 
established also (ibidem, p. 14) the formulas of plane trigonometry, and indeed so, that (by the 
side of p. 19, ibidem) the formulas are still valid for the case of the verity of the said axiom; 
indeed if the limits of the values are taken, supposing that 7 Y oo; truly the Euclidean system is as 
if the limit of the anti-Euclidean (for і Y οὐ). 
Assume for the case of i existing, the unit = i, and extend the concepts sine and cosine also to 
imaginary arcs, so that, p designating an arc whether real or imaginary, 
RESP RE ! і 
— 18 called the cosine of p, and 
e wA e BE 
ШЕГІ ген Is called the sine of p (as Tom. I., p. 177). 


Hence for q real 
gae] ¿Nia i i n 
2-1 = АТ = sin (C q N- 1) 
— — sin(q N- 1). 


SCIENCE ABSOLUTE OF SPACE. 51 
gae о a 
-η------π-----ονξαν-η 

2 2 
= cos (q V= 1); 


if of course also in the imaginary circle, the sine of a negative arc is the same as the sine of a 
positive arc otherwise equal to the first, except that it is negative, and the cosine of a positive arc 
and of a negative (1f otherwise they be equal) the same. 


In the said Appendix, Š 25, is demonstrated absolutely, that is, independently of the said 
axiom; that, in any rectilineal triangle the sines of the circles are as the circles of radii equal to 
the sides opposite. 


Moreover is demonstrated for the case of i existing, that the circle of radius y is 


=xi[ Σ +) which, for i= 1, becomes 
el —e 1 


л(еУ-е”7). 


Therefore ($ 31 ibidem), for a right-angled rectilineal triangle of which the sides are а and b, 
the hypothenuse с, and the angles opposite to the sides а, b, c are а, D, rt. Z, (for = 1), in I, 


1:ѕіп а=л(е-е 5):n(e*-e 5; 


and so 
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Whence 


1 :sina =—sin (c[—1) : - sin (αν). 


And hence 


l : sin a = sin (c N-1) : sin (a 1). 


In II becomes 


cos а : sin В = cos (a J-1) : 1; 


in III becomes 


cos (c АТ) = cos (а 4-1 ): cos (Б А). 


These, as all the formulas of plane trigonometry deducible from them, coincide completely with 
the formulas of spherical trigonometry; except that if, ex. gr., also the sides and the angles 
opposite them of a right-angled spherical triangle and the hypothenuse bear the same names, the 
sides of the rectilineal triangle are to be divided by 4-1 to obtain the formulas for the spherical 
triangle. 


Obviously we get (clearly as Τοπι.,Π., р. 252), 


from I, l:sina-sinc: sina; 
from II, ] : cos а = sin D : cos a; 
from Ш, COS C = COS а COS b. 


Though it be allowable to pass over other things; yet I have learned that the reader may be 
offended and impeded by the deduction omitted, (Tom. I., App., p. 19) [in $ 32 at end] : it will 
not be irrelevant to show how, ex. gr., from 


TET 
sitoi 2 ded sg e Ue 


follows 
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c = a? + b°. 
(the theorem of Pythagoras for the Euclidean system); probably thus also the author deduced it, 
and the others also follow in the same manner. 
Obviously we have, the powers of e being expressed by series (like Tom. I., p. 168), 


ο ος. Е + E 
poe ha toS Tag toques 


e! 
Е ΚΕ, κ 4 
ет 1-7 +92 эз +53.4. 1 ....› and so 
k -k : : EF sm 
Be ep τα "sae тазу viru 


ан i : 
=2 + Ë ° (designating by 


2 

2 the sum of all the terms after 5) ; and we have u Y 0, while i Y οο. For all the terms which 
2 4 2 

follow Z » are divided by i^; the first term will be зай: апа апу ratio < z; and though the 


ratio everywhere should remain this, the sum would be (Tom. I., p. 131), 


А 2 к 
340” ( -k)-sad-5 


which manifestly Y 0, while i Y oo. 
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And from 
e ү %-2( ағы, 2+0, (а-ы et) 
ei el 2\е i e i e i e i 
follows (for w, v, À taken like u) 
ety 1 (ay - 2 
2+ Р => (2+ 2 249) 


And hence 
2 α + 2ab + b° +a -2ab + b + v+ — w 
dn 2 
which Y a? + Б), 


APPENDIX II. 


SOME POINTS IN JOHN BOLYAT'S 
COMPARED WITH LOBACHEVSKI, 
BY WOLFGANG BOLYAI. 
[From Kurzer Grundriss, p. 82.] 


Lobachevski and the author of the Appendix each consider two points A, B, of the sphere- 
limit, and the corresponding axes ray AM, ray BN (8 23). 


They demonstrate that, if а, В, y designate the arcs of the circle limit AB, CD, HL, separated 
by segments of the axis AC = 1, AH = x, we have 


а _ Э ы 
7 
Lobachevski represents the value of » by e 7, e having some value > 1, dependent on the unit 


for length that we have chosen, and able to be supposed equal to the Naperian base. 


The author of the Appendix is led directly to introduce the base of natural logarithms. 
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If we put $ = ó, and y, y' are arcs situated at the distances y, i from a, we shall have 


Zl y, & = I, whence Y = I о 
? ? 
He demonstrates afterward (8 29) that, 1f и is the angle which a straight makes with the 


perpendicular y to its parallel, we have 


РЕТІ 
У = cot 5 и. 
; π 
Therefore, if we put z = 2 -- 14, ме have 


1 

і tan z + tan — зи 

Y=tan (z+; My — πας uid 
]-tanztan; и 


whence we get, having regard to the value of {ап 5 Е 


tanz-z (Ү-Ү7)=5 Ë Й зо 


r 
tanz 


If now у is the semi-chord of the arc of circle-limit 2r, we prove (830) that — constant. 


Representing this constant by i, and making y tend toward zero, we have 


2 
S Y 1, whence 
Y 
2y 
. 11-1 
2y Y 2itanz Y i y з 
Ii 
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Xayri 


or putting =el, 


k1ITY e -1Y k (+A), 


À being infinitesimal at the same time as K. Therefore, for the limit, 1 = / and consequently I = e. 
The circle traced on the sphere-limit with the arc r of the curve-limit for radius, has for length 
2nr. Therefore, 
(Oy = 2ar = 2ni tan z = лі (Y — Y A 


In the rectilineal A where a, B designate the angles opposite the sides a, b, we have (5 25) 
ѕіп а: ѕіпВ= Оа: О Б=пі (А-А ):лі(В-В ) 


= sin (а 1) : sin (b A- 1). 


Thus in plane trigonometry as in spherical trigonometry, the sines of the angles are to each 
other as the sines of the opposite sides, only that on the sphere the sides are reals, and in the 
plane we must consider them as imaginaries, just as if the plane were an imaginary sphere. 


We may arrive at this proposition without a preceding determination of the value of I. 


r 
tanz 


If we designate the constant by q, we shall have, as before 


Oy-nqgq(Y-Y 5, 
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whence we deduce the same proportion as above, taking for і the distance for which the ratio I 15 
equal to e. 


If axiom ΧΙ is not true, there exists a determinate, which must be substituted in the formulas. 
If, on the contrary, this axiom is true, we must make in the formulas 7 = œ. Because, in this 
"EU j πρ I ; 

case, the quantity y — Y 1s always - 1, the sphere-limit being a plane, and the axes being parallel 
in Euclid's sense. 

The exponent | must therefore be zero, and consequently і = о. 

It is easy to see that Bolyai's formulas of plane trigonometry are in accord with those of 
Lobachevski. 

Take for example the formula of Š 37, 

tan | (a) = sin B tan | (p), 


a being the hypothenuse of a right-angled triangle, p one side of the right angle, and B the angle 
opposite to this side. 


Bolyai's formula of Š 31, I, gives 
1:sinB-(A-A 5D:(P-P 5. 


Now, putting for brevity, 5 | (К) = K, we have tan 2γ' : tan 2a' = (cot a' — tan а"): (cot p' — tan 
р) = (A-A7):(P-P ): sinB. 


APPENDIX 11. 


LIGHT FROM NON-EUCLIDEAN SPACES ON THE 
TEACHING OF ELEMENTARY GEOMETRY. 
BY б. B. HALSTED. 


As foreshadowed by Bolyai and Riemann, founded by Cayley, extended and interpreted for 
hyperbolic, parabolic, elliptic spaces by Klein, recast and applied to mechanics by Sir Robert 
Ball, projective metrics may be looked upon as characteristic of what is highest and most 
peculiarly modern in all the bewildering range of mathematical achievement. Mathematicians 
hold that number is wholly a creation of the human intellect, while on the contrary our space has 
an empirical element. Of possible geometries we can not say a priori which shall be that of our 
actual space, the space in which we move. Of course an advance so important, not only for 
mathematics but for philosophy, has had some metaphysical opponents, and as long ago as 1878 
I mentioned in my Bibliography of Hyper-Space 
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and Non-Euclidean Geometry (American Journal of Mathematics, Vol. I, 1878, Vol. II, 1879) 
one of these, Schmitz-Dumont, as a sad paradoxer, and another, J. C. Becker, both of whom 
would ere this have shared the oblivion of still more antiquated fighters against the light, but that 
Dr. Schotten, praiseworthy for the very attempt at a comparative planimetry, happens to be 
himself a believer in the a priori founding of geometry, while his American reviewer, Mr. Ziwet, 
was then also an anti-non-Euclidean, though since converted. 


He says, “we find that some of the best German text books do not try at all to define what is 
space, or what is a point, or even what is a straight line." Do any German geometries define 
space? I never remember to have met one that does. 


In experience, what comes first is a bounded surface, with its boundaries, lines, and their 
boundaries, points. Are the points whose definitions are omitted anything different or better? 


Dr. Schotten regards the two ideas "direction" and “distance” as intuitively given in the mind 
and as so simple as to not require definition. 


When we read of two jockeys speeding 
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around a track in opposite directions, and also on page 87 of Richardson's Euclid, 1891, read, 
“The sides of the figure must be produced in the same direction of rotation; . . . going round the 
figure always in the same direction," we do not wonder that when Mr. Ziwet had written : “he 
therefore bases the definition of the straight line on these two ideas," he stops, modifies, and rubs 
that out as follows, “or rather recommends to elucidate the intuitive idea of the straight line 
possessed by any well-balanced mind by means of the still simpler ideas of direction" [in a 
circle] “and distance" [on a curve. 


But when we come to geometry as a science, as foundation for work like that of Cayley and 
Ball, I think with Professor Chrystal : "It is essential to be careful with our definition of a 
straight line, for it will be found that virtually the properties of the straight line determine the 
nature of space. 


"Our definition shall be that two points in general determine a straight line." 


We presume that Mr. Ziwet glories in that unfortunate expression “a straight line is the 
shortest distance between two points," still occurring in Wentworth (New Plane Geometry, page 
33), even after he has said, page 5, 
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“the length of the straight line is called the distance between two points." If the /ength of the one 
straight line between two points is the distance between those points, how can the straight line 
itself be the shortest distance? If there is only one distance, it is the longest as much as the 
shortest distance, and if it is the /ength of this shorto-longest distance which is the distance then 
it is not the straight line itself which is the longo-shortest distance. But Wentworth also says : 
“Of all lines joining two points the shortest is the straight line.” 


This general comparison involves the measurement of curves, which involves the theory of 
limits, to say nothing of ratio. The very ascription of length to a curve involves the idea of a 
limit. And then to introduce this general axiom, as does Wentworth, only to prove a very special 
case of itself, that two sides of a triangle are together greater than the third, is surely bad logic, 
bad pedagogy, bad mathematics. 


This latter theorem, according to the first of Pascal's rules for demonstrations, should not be 
proved at all, since every dog knows it. But to this objection, as old as the sophists, Simson long 
ago answered for the science of 
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geometry, that the number of assumptions ought not to be increased without necessity; or as 
Dedekind has it : “Was beweisbar ist, soll in der Wissenschaft nicht ohne Beweis geglaubt 
werden." 


Professor W. B. Smith (Ph. D., Goettingen), has written : “Nothing could be more unfortunate 
than the attempt to lay the notion of Direction at the bottom of Geometry." 


Was it not this notion which led so good a mathematician as John Casey to give as a 
demonstration of a triangle's angle-sum the procedure called * a practical demonstration" on 
page 87 of Richardson’s Euclid, and there described as “laying a ‘straight edge’ along one of the 
sides of the figure, and then turning it round so as to coincide with each side in turn." 


This assumes that a segment of a straight line, a sect, may be translated without rotation, 
which assumption readily comes to view when you try the procedure in two-dimensional 
spherics. Though this fallacy was exposed by so eminent a geometer as Olaus Henrici in so 
public a place as the pages of *Nature,' yet it has just been solemnly reproduced by Professor G. 
C. Edwards, of the University of California, in his Elements of Geometry : MacMillan, 1895. 
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It is of the greatest importance for every teacher to know and connect the commonest forms of 
assumption equivalent to Euclid's Axiom XI. If in a plane two straight lines perpendicular to a 
third nowhere meet, are there others, not both perpendicular to any third, which nowhere meet? 
Euclid’ s Axiom ΧΙ is the assumption No. Playfair's answers no more simply. But the very same 
answer is given by the common assumption of our geometries, usually unnoticed, that a circle 
may be passed through any three points not costraight. 


This equivalence was pointed out by Bolyai Parkas, who looks upon this as the simplest form 
of the assumption. Other equivalents are, the existence of any finite triangle whose angle-sum is 
a straight angle; or the existence of a plane rectangle; or that, in triangles, the angle-sum is 
constant. 


One of Legendre's forms was that through every point within an angle a straight line may be 
drawn which cuts both arms. 


But Legendre never saw through this matter because he had hot, as we have, the eyes of 
Bolyai and Lobachevski to see with. The same lack of their eyes has caused the author of the 
charming book “ Euclid and His Modern 
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Rivals,” to give us one more equivalent form : “ In any circle, the inscribed equilateral tetragon 
is greater than any one of the segments which lie outside it." (A New Theory of Parallels by C. 
L. Dodgson, 3d. Ed., 1890.) 


Any attempt to define a straight line by means of “direction” is simply a case of “argumentum 
in circulo." In all such attempts the loose word “direction” 15 used in a sense which presupposes 
the straight line. The directions from a point in Euclidean space are only the со? rays from that 
point. 


Rays not costraight can be said to have the same direction only after a theory of parallels is 
presupposed, assumed. 


Three of the exposures of Professor G. C. Edwards' fallacy are here reproduced. The first, 
already referred to, 15 from Nature, Vol. XXIX, p. 453, March 13, 1884. 


“Т select for discussion the *quaternion proof" given by Sir William Hamilton. . . . Hamilton’s 
proof consists in the following : “One side AB of the triangle ABC is turned about the point B 
till it lies in the continuation of BC; next, the line BC is made to slide along BC till B comes to 
C, and is then turned about C till it comes to lie in the continuation of AC. 
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“Tt is now again made to slide along CA till the point B comes to A, and is turned about A till 
it lies in the line AB. Hence it follows, since rotation is independent of translation, that the line 
has performed a whole revolution, that is, it has been turned through four right angles. But it has 
also described in succession the three exterior angles of the triangle, hence these are together 
equal to four right angles, and from this follows at once that the interior angles are equal to two 
right angles. 


“To show how erroneous this reasoning is—in spite of Sir William Hamilton and in spite of 
quaternions—I need only point out that it holds exactly in the same manner for a triangle on the 
surface of the sphere, from which it would follow that the sum of the angles in a spherical 
triangle equals two right angles, whilst this sum is known to be always greater than two right 
angles. The proof depends only on the fact, that any line can be made to coincide with any other 
line, that two lines do so coincide when they have two points in common, and further, that a line 
may be turned about any point in it without leaving the surface. But if instead of the plane we 
take a spherical surface, and instead of a line a great 
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circle on the sphere, all these conditions are again satisfied. 


“The reasoning employed must therefore be fallacious, and the error lies in the words printed 
in italics; for these words contain an assumption which has not been proved. 


“O. HENRICI." 


Perronet Thompson, of Queen's College, Cambridge, in a book of which the third edition is 
dated 1830, says: 


“Professor Playfair, in the Notes to his ‘Elements of Geometry’ [1813], has proposed another 
demonstration, founded on a remarkable non causa pro causa. 


“It purports to collect the fact [Eu. I., 32, Cor., 2] that (on the sides being successively 
prolonged to the same hand) the exterior angles of a rectilinear triangle are together equal to four 
right angles, from the circumstance that a straight line carried round the perimeter of a triangle 
by being applied to all the sides in succession, is brought into its old situation again; the 
argument being, that because this line has made the sort of somerset it would do by being turned 
through four right angles about a fixed point, the exterior 
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angles of the triangle have necessarily been equal to four right angles. 


“Тһе answer to which is, that there is no connexion between the things at all, and that the 
result will just as much take place where the exterior angles are avowedly not equal to four right 
angles. 


“Take, for example, the plane triangle formed by three small arcs of the same or equal circles, 
as in the margin; and it is manifest that an arc of this circle may be carried round precisely in the 
way described and return to its old situation, and yet there be no pretense for inferring that the 
exterior angles were equal to four right angles. 


“And if it is urged that these are curved lines and the statement made was of straight; then the 
answer is by demanding to know, what property of straight lines has been laid down or 
established, which determines that what is not true in the case of other lines is 
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true in theirs. It has been shown that, as a general proposition, the connexion between a line 
returning to its place and the exterior angles having been equal to four right angles, is a non 
sequitur; that it is a thing that may be or may not be; that the notion that it returns to its place 
because the exterior angles have been equal to four right angles, is a mistake. From which it is a 
legitimate conclusion, that if it had pleased nature to make the exterior angles of a triangle 
greater or less than four right angles, this would not have created the smallest impediment to the 
line's returning to its old situation after being carried round the sides; and consequently the line's 
returning is no evidence of the angles not being greater or less than four right angles." 


Charles L. Dodgson, of Christ Church, Oxford, in his *Curiosa Mathematica," Part I, pp. 70 — 
71, 3d Ed., 1890, says: 


“Yet another process has been invented—quite fascinating in its brevity and its elegance— 
which, though involving the same fallacy as the Direction- Theory, proves Euc. I, 32, without 
even mentioning the dangerous word ‘Direction.’ 
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“We are told to take any triangle ABC; to produce CA to D; to make part of CD, viz., AD, 
revolve, about A, into the position ABE; then to make part of this line, viz., BE, revolve, about 
B, into the position ВСЕ; and lastly to make part of this line, viz., CF, revolve, about C, till it lies 
along CD, of which it originally formed a part. We are then assured that it must have revolved 
through four right angles : from which it easily follows that the interior angles of the triangle are 
together equal to two right angles. 


“The disproof of this fallacy is almost as brief and elegant as the fallacy itself. We first quote 
the general principle that we can not reasonably be told to make a line fulfill two conditions, 
either of which is enough by itself to fix its position : e. g., given three points X, Y, Z, we can not 
reasonably be told to draw a line from X which shall pass through Y and Z : we can make it pass 
through Y, but it must then take its chance of passing through Z; and vice versa. 


“ Now let us suppose that, while one part of 
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AE, viz., BE, revolves into the position BF, another little bit of it, viz., AG, revolves, through an 
equal angle, into the position AH; and that, while CF revolves into the position of lying along 
CD, AH revolves—and here comes the fallacy. 


“You must not say ‘revolves, through an equal angle, into the position of lying along АР,’ for 
this would be to make AH fulfill two conditions at once. 


“If you say that the one condition involves the other, you are virtually asserting that the lines 
CF, AH are equally inclined to CD—and this in consequence of AH having been so drawn that 
these same lines are equally inclined to AE. 


“That is, you are asserting, “А pair of lines which are equally inclined to a certain transversal, 
are so to any transversal.’ [Deducible from Euc. I, 27, 28, 29.]" 
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I found this in Chapter 2 of THE PARABOLA, ELLIPSE, AND HYPERBOLA, 
TREATED GEOMETRICALLY. BY 

ROBERT WILLIAM GRIFFIN, A.M., LL.D., 

Now a Lemma is a given, but why? Could the author not show the construction? I 
remembered the figure from Heath's translation of The Elements by Euclid, but 
alas, the construction was not there either. So, I did a work up of the figure. 


CHAP. IL. | The Ellipse. 47 


Гемма. 


If a right line 4 В be divided internally at 0 in any ratio, and externally 
at 0' in the same ratio, and a circle be described on 00” as diameter, the 
right lines joining any point P on this circle with the extremities of the 
line 4B will have the same ratio. 


Fig. 1. 
Bisect 00! in С; join CP, РО. 
Then AO’: O'B= AO: OB; 


. 40 + 40: АО —-AO=O0'B+ OB: ОВ – ОВ; 
*, 240: 20€ = 20€ : 2860: 
. 40: СР-СР:СВ; 


- A ACP is similar to A РОВ; (6 VI. Euclid.) 
`. LOPB = L0AP; 
but 4 CPO = 4 COP (6 I. Euclid.) 
= L OAP + L ОРА (32 I. Euclid.) 
= 4 ОРВ + LOPA; 
` 4 ВРО = / ОРА; 


- AP: РВ = 40: ОВ. (3 VI. Euclid.) 


Pages from Heath's Translation of Euclid's Elements 
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and also, as BD is to DC, so is BA to AE: for AD has 
been drawn parallel to ЕС, one of the sides of the triangle 


BCE: (v1. 2] 
therefore also, as BA is to АС, so is BA to AE. [v. 11] 
Therefore AC is equal to AZ, (v. 9] 


so that the angle 4 EC is also equal to the angle АСЕ. һ.5) 
But the angle АЕС is equal to the exterior angle BAD, 


[1. 29] 
and the angle АСЕ is equal to the alternate angle CAD; [14.] 


therefore the angle BAD is also equal to the angle CAD. 


Therefore the angle BAC has been bisected by the straight 
line AD. 


Therefore etc. 
Q. E. D. 


“The demonstration assumes that СЁ :wi// meet BA produced in some 
point Z. This is proved in the same way as it is proved in уі. 4that ВА, ED 
will meet if produced. Тһе angles 48D, BDA in the figure of vi. 3 are 
together less than two right angles, and the angle BDA is equal to the angle 
BCE, since DA, СЕ are parallel. Therefore the angles ABC, ВСЕ are 
together less than two right angles; and BA, СЕ must meet, by і. Post. 5. 

Тһе corresponding proposition about the segments into which ВС is 
divided externally by the bisector of the external angle at A when that 
bisector meets BC produced (i.e. when the sides 448, AC are not equal) is 
important. Simson gives it as a separate proposition, A, noting the fact that 
Pappus assumes the result without proof (Pappus, vit. p. 730, 24). 

The best plan is however, as De Morgan says, to combine Props. 3 and A 
in one proposition, which may be enunciated thus: // an angle of a triangle 
be bisected internally or externally by a straight line which cuts the opposite side 
or the opposite side produced, the segments of that side will have the same ratio 
as the other sides of the triangle; and, if a side of a triangle be divided internally 
or externally so that its segments have the same ratio as the other sides of the 
triangle, the straight line drawn from the point of section to the angular point 
which 45 opposite to the first mentioned side will bisect the interior or exterior angle 
at that angular point. 


B ο D 


Let АС be the smaller of the two sides .4 B, AC, so that the bisector 4D 
of the exterior angle at 4 may meet ВС produced beyond C. Draw СЕ 
through C parallel to DA, meeting ВА in Ж. 

Then, if FAC is the exterior angle bisected by 4D in the case of external 
bisection, and if a point Fis taken on AZ in the figure of vi. 3, the proof of 
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VI. 3 can be used almost word for word for the other case. We have only to 
speak of the angle “ ААС” for the angle “ BAC,” and of the angle “РАД” 
for the angle “ВАР” wherever they occur, to say “let BA, or ВА produced, 
meet СЕ in Z,” and to substitute “ВА ог ВА produced" for “ВАЕ” 
lower down. 


B D с Е 


If .AD, AE be the internal and external bisectors of the angle 4 in а 
triangle of which the sides 4.8, АС are unequal, 4C being the smaller, and 
if 4D, АЕ meet ВС and BC produced in 2, Z respectively, 


the ratios of ВР to DC and of ВЕ to EC are alike equal to the ratio of 
BA to AC. 


Therefore BE isto EC as BD to DC, 


that is, ZZ is to EC as the difference between BE and ED is to the 
difference between АД and ЕС, 


whence BE, ЕР, EC are іп harmonic progression, or DE is а harmonic mean 
between BE and ЕС, or again В, D, C, E is a harmonic range. 


Since the angle DAC is half of the angle BAC, 

and the angle CA half of the angle CAF, 
while the angles BAC, CA Fare equal to two right angles, 

the angle DAE is a right angle. 

Hence the circle described on DÆ as diameter passes through А. 

Now, if the ratio of 24 to AC is given, and if ВС is given, the points 
2, E on BC and ВС produced are given, and therefore so is the circle on 
D, E as diameter. Hence the locus of a point such that its distances from two 
given points are іл а given ratio (not being a ratio of equality) is а circle. 

This locus was discussed by Apollonius in his Plane Loci, Book 11., as we 
know frem Pappus (уп. p. 666), who says that the book contained the 
theorem that, if from two given points straight lines inflected to another 
point are in a given ratio, the point in which they meet will lie on either a 
straight line or a circumference of a circle. Тһе straight line is of course the 
locus when the ratio is one of equality. The other case is quoted in the 
following form by Eutocius (Apollonius, ed. Heiberg, 11. pp. 180—4). 

Given two points іп a plane and a proportion between unequal straight lines, 
й is possible to describe a circle in the plane so that the straight lines inflected 
Srom the given points to the circumference of the circle shall have a ratio the 
same as the given one. 

Apollonius’ construction, as given by Eutocius, is remarkable because he 
makes no use of either of the points D, Е. He finds O, the centre of the 
required circle, and the length of its radius directly from the data BC and the 
given ratio which we will call 4:4. But the construction was not discovered 
by Apollonius ; it belongs to a much earlier date, since it appears in exactly 
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the same form in Aristotle, Meteorologica ти. 5, 376 a 3 sqq. The 
analysis leading up to the construction is, as usual, not given either by 
Aristotle or Eutocius. We are told to take three straight lines x, CO (a 
length measured along ВС produced beyond С, where В, С аге the points at 
which the greater and smaller of the inflected lines respectively terminate), 
and ғ, such that, if 4:4 be the given ratio and л> 2, 


&:#=1: + x, ...... μας ος. (α) 
х: ВС= λα πο μμ μμ B) 


This determines the position of O, and the length of 2, the radius of the 
required circle. The circle is then drawn, azy point P is taken on it and 
joined to В, C respectively, and it is proved that 


PB: РС= A: Ё. 


We may conjecture that the analysis proceeded somewhat as follows. 

It would be seen that В, C are “conjugate points” with reference to the 
circle on DE as diameter. (Cf. Apollonius, Conics, 1. 36, where it is proved, 
in terms, for a circle as well as for an ellipse and a hyperbola, that, if the 
polar of B meets the diameter DZ in C, then EC: CD= EB: BD.) 

If O be the middle point of DZ, and therefore the centre of the circle, 
D, Е may be eliminated, as in the Contcs, 1. 37, thus. 


Since EC: CD = EB: BD, 
it follows that ZC + CD: EC- CD= ЕВ + BD: EB- BD, 
or 20D :20C=20B: 20D, 
that is, BO.OC= ОГ? =P’, say. 


If therefore P be any point on the circle with centre O and radius 7, 
BO: ОР= ОР: OC, 

so that ВОР, РОС are similar triangles. 

In addition, 4:4=BD: DC- BE.EC 

= Вр + ВЕ: РЕ = BO:r. 
Hence же require that 
'BO:r=r:OC= BP: Ρ0- ιδ. .................. (8) 
Therefore, alternately, 
k: σο-4:7, 

which is the second relation in (8) above. 

Now assume a length x such that each of the last ratios is equal to x : BC, 


as in (В). 
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Then x: BC=kh: CO=h:r. 
Therefore х+А: BO=h:r, 
and, alternately, x+k:h=BO:r 


=A : &, from (δ) above ; 
and this is the relation (a) which remained to be found. 


Apollonius’ proof of the construction is given by Eutocius, who begins by 
saying that it is manifest that ғ is a mean proportional between 20 and OC. 
This is seen as follows . 


From (В) we derive 
x:BC=k: CO=h:r=(k+x): ВО, 


whence BO:r=(k+x):h 
Ξ 44, by (а), 
=»: СО, by (B), 
and therefore 7 = ВО. CO. 


But the triangles ВОР, РОС have the angle at O common, and, since 
BO: OP - OP: OC, the triangles are similar and the angles ОРС, ОВР 
are equal. 


[Up to this point Aristotle's proof is exactly the same; from this point it 
diverges slightly.] 

If now CZ be drawn parallel to ВР meeting ОР іп 2, the angles ВРС 
LCP are equal also. 


"Therefore the triangles ВРС, PCL are similar, and 
BP: РС= PC: СГ, 
whence BP?: РС= ВР: СІ 
= ВО: ОС, by parallels, 
= ВО?: ОР? (since BO: OP = OP: ОС). 
"Therefore ВР: РС= BO: OP 
Ξ τά (for OP = >). 
[Aristotle infers this more directly from the similar triangles РОВ, СОР. 
Since these triangles are similar, 
OP:CP- ОВ: ВР, 
whence BP: PC= 20:05 
=й: 
Apollonius proves lastly, by reductio ad absurdum, that the last equation 


cannot be true with reference to any point P which is not on the circle so 
described. 


PROPOSITION 4. 


In equiangular triangles the sides about the equal angles 
are proportional, and those are corresponding sides which 
subtend the equal angles. 


Unit. 
Given Given AC is not one half of AD, find AF, DF such that AC : 
| CD :: AF : DF. 
М1 := 5 AC:= ΝΙ 
N5:2 CD-N9  θθῆθθθθθθθ -- š 
052211 Plate 1 A B ς D F 


Descriptions. 


The author of The PAKABOLA, ELLIPSE, AND HYPEKBOLA by R. W. Griffin, gave this figure as a Lemma, and 
Book VI Prop. 6 of Euclid only has it in the notes, but no construction. 


Basically it is how to construct a circle with a given ratio, which is why it is probably the first thing in Chapt. 2 
of Griffin's work. So, I will first demonstrate how to construct the figure from the internal ratio of AC : CD. 


CK := CD 
AK:- AC- CK. АС. J 2. AC? 
J 
AG.AD E 
AD:- AC«CD AJ:= ———— vn 
AK Ед МЕ 
AC.AJ 2! 
АЕ- DF - АҒ-Ар E £d 
an К, | 
α΄ E 
CF :- AF - AC παλ. x E mE as | 
Definitions. | й ці | | | 
ΝΙ + М2 АС АЕ | | / 1 17 | 
АЕ-|М+. -Ü. ср ne” | т ГЕ А 
1 CD DF | B Gd 
1-52 pL ede oer 
A BK C DE F 
N *N5 
DF-|N, ус  Ni-N2|= 0 
1 Nə 
М1 + № 
М1 
М1 - № М1 E 
l 1 № 
№1 - № 


Next demonstrate that from the circumference of CN, 
the proportion remains. 


Ns = 1 Na = 4 
Ns 
СТ, = ςΕ.---  FL- CF-CL 
№ 
АТ, = AC+CL ML:= ./ CL.FL 
| 2 2 А 
АМ -= -/ ML“ ΑΙ, 
DL = CL - CD 
DM := 4/ ML? + DL? 
AC АМ 
CD DM 
2 2 
DM: | у о 2 
(Ny - Νο) NA 
2 2 
AM |— з A S 
(N1-N3) NA 
1 
N 4.N4-N4,-N5- N4-.N4^-2.N5-.N4-N4, « N57.N 
1 Na Nr No "4T Na Na ug 5ο Na 
(Ny - Νο) NA 
1 
N 4-Na -N1 -Na + N4-N4,^-2.No5-.N4-N4 + N57.N 
2 Na ῬΑ i eo и аг σα 


(Ny - N3) | № 


= 0 


Therefore the three ratios are equal. AC : CD :: AF : DF :: 


DM, and one can construct a circle using a given ratio. 


M 


Alternate 
Construction 


AM: 


2 Unit. 

Given. M 
Νι := 3.22792 AC:= Νι 

Nə = 8.65187 ΑΕ - N^ 

052211 Plate 2 


A C D F 
Descriptions. For the given figure, find D if only AC and AF are given. 
CF := AF- AC 
CF A C F 
АС := АС.АЕ ОК := 2 
AO := AC + OK J 
H -ϕ--φ-- Μ 
μας 2 ο аб 
GO:=AO-AG GK:= y ОК + GO и 
к | „Хе | 
uk- OESE au. uk gk pe- CSE m 
^ GK Е ^ GK x C. эд F 
Ар: AG-DG DF ΑΕ- AD CD :- AD- AC | ) κ 
Definitions. η.” 
AC AF нь 
Νο (Ма - Мі) м1 (Мо - Мі) 
DF - —— c = 0 CD —— ——— = 0 


2 


Unit. 
Given. 
М1:- 3.86292 
Nə := 7.59354 
052211 
Descriptions. 


BC 
BC:- AC- АВ BO: της MO := ΒΟ 


AO:= AB+BO AM = 4/ AO? - MO? 


Mo? 
DO := —— BD -- BO- DO 
AO 


CD:- BC- BD АП: АВ + BD 


Definitions. 
N (Na - ΝΑ) Νο (Ма - Мі) 
-вр-0 —CD = O 
2 Мі Мо 
—AD = O 


Lemma Plate 3 


АВ = Ny 
АС = No 


Simplify Plate 2. 
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№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit. 
Given. 
AB :- 6.20183 


АС := 4.89358 
08092015 
Descriptions. 


BC := 9.20468 


Ac? BC 
СА- —— HB: —-—  GH.- AB- (GA - HB) 
AB AB 


One of the items often missed, as I aptly demonstrated, is thinking a process through. In 
order to insure the process is complete, use a Law as a standard to complete the 
equation. In this case, the Pythagorean Theorem. 


E 


В:- HB BH 2 2 AB ᾽ 2 
СВЕ НВ GI. AC^Ó-JA^ CD (Œ sa) κου 


2 


Definitions. 


2.AB 
| 2-Ac? — AB? + 2. pc? AB? + AC? - Bc? 
οὐ 00 μι АА 0 
2 2.AB 
AB? - AC? + Bc? 
4 ==. 


2.AB 


(AB + AC - BC).(AB- АС + ВС) (ΑΟ - АВ + BC) (ΑΒ + AC + BC) _ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
в 


Pythagoras Revisited Again! 


Now the above is just what I got with Pythagoras revisited, however, it does not yet 
comply with the naming convention. There is no such thing as a negative name. 


2 
= cs (AB? + Ac? _ Bc?) 
AJ = J AC? ο д. 


2.АВ 


2 
2— 2 (AB? — Ac? + Bc?) 
BJ := 4 BC? - CJ pio 2 —— M. 


2.AB 


- 0 


- 0 
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№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


/ 


І 
| 
| 
І 
| 
| 
AA Sse SS ае 
| 
| 
І 
| 
| 
І 
| 
| 
——————————— PG 
| | | | | | L | 
| | | | ΠΠ ы d | 
і EE! α ια αἱ α ч а СИЕ => | 
B Ë 
а i| 
o o ті пі. 
+--4--4-% o a οιὃ ὃ BHR SSS ses e+ 
I I ' З wig че оч 9 а 55 % I I 
ΓΕ αι гаа оо ш 9 В3зчазбо 5 | | 
| ‘on! | τὶ! τή sie Ho oH 685909656509 a- | | 
| $ І no H H lH и п "on gy ш pig 9 | | 
| οἱ | EA $3 ala a a я ©, Big 40117 | | 
+ +--+- о O АА Ὁ). рр E D PON < мі Y LL- 
| 3 | LE š 26 5 © ΕΒ 5 Ë ἌΝ ос | | 
| 8: | | | | I | | | | ЕЕ | | | 
-. ο. ' Αι 88 до B- -gB-g- ри gig Во 2-12... 2.1 
DONI I 8.8 БЕ B 5 Е 88 5880 I I I I 
| І І 10 πιο І M" І T | І І 
LM І чае EE Š as 8 E % 9 І N | І 
I 2) I 52 9 8 З x 4995 8 I Tr I ] 
ге Ж ооо о 55586 І + | I І 
1930145 1 чі іч Я я o б о 99 оо __ ИРЕ РО cef е k e eee SP eres rece 9 
"oa, H " y |" Ww oa D 
| Β | E ЕО a Р точ! | | | | 
| | | | | ы | | + | | | 
І І (OM LIE Š e М БЕРЕ l Loi І І 
| ] І | ] I | | а N = I I 
| I I | I I | | ЕВ Ee EG I 
І І І І ΜΕ”... -------ἰ----ϕ-1ῃ--ᾱ E 
| ] ] ] | | ] | | р юююю 
| | І | | І І | LR 8 9-5 8 919 B 
| | | | | | І | рө qa q © gig т 
| | | | | | | | гө 8 я < σι are 
I I I I I І I I |" n τὶ. d πὶ 3 A 
| | | | | | | | ү! ы "N m ни ο 
| І І І | ] | | I =< о ә Q| VJ Sia я 
| | ] | | | | | ‚ < & ЕН Bip " 
N ж E 
| | | | | | | | ЖЕ ж tcx Ж 
ο ο ο ου SS акан Ss Инна Канн к кан ки МЕн ан ο кк анна υπ q G αν е ο ο ο з 
І І І І І ] ] | | = Β ὁ Š Š š š [7] 
| | | | | | | | ] Ыы A B O ом я 
| | ] | | | | | | | ] | | I 
_ І І T I І | | | | І І EI І І T 
i + ==. Й 1 | | | | | | | =l: | І 1 
ντ оо ТОСЕ БОИ І ΠΕ TLS ере = ыш Ls zal. cd luec mu 
p = p poo. о ттш шр шш το == ышт SOP Sie SS ps ESSE se rar set 
| „Ёсе аз ы а= fem = μυ. i. > > T | == == е S Es. k ы э = απ T 
Геге - фф ж == |... Й йы ШШ cs йе _ – = g ] | T Μπ... 
І І —bIÍTcÉ£LnmEgLceq—e-p---9—-4--—23--8--ur- | | І І ы Ез, І I 
П Bü І | пож И | | | ο ο ο". 1 
N | І | 75d | | | | и зані з т 
ος κ απ ае s-r te r p= 
LN LID ROD E == = =a аа Im | | | | d | | | 
| І | | efft | { І | | TU === (5 a2 Ë: | | І 71 
< к Ες ] hz і і і і і | | 1-1 =1 | | Те 
EN PS do al b | | | | | | | | ju е У р Бей ] 
XE | <i >g ^q | | E NEL = ----ф-- | | | | | | | 
PIER з-ты кје tet ЕЕ 
JD = cos Mm «ο `. шю ч фм = о ο P= QD in” "t со ON w SE CN eo 
Ne CN т τ στ < = тг х- x = ισπ = = =. = u == ' ' ї 
M «9 T ХУГ „Ж NI T T T I T | ж.е I “k е ы... І І І 
“= зно ---ь --5----4---4-----.4---4---4------ l= === ЕЕ =ЕБЕЕЕ863ИХ3 2ТЕ 
] | | | L gull Se eds oe £= = = = T 
e = < d pa = = = Τα T I I I 
T EI І І | | 4 ©! | | 
F= M | | | | | | | 
X- І І І І І JT | | | 
p == EEcIe-—Eeeebd4Eeebkm—Le——L--d4cd 
J- РУ к Μι и М | | | kuk a 
P ~ | | | T Locum 
І | н елее І 
| | | 
| | | 
| | І 
| 


рн = t = 


Move Рој 


t 


ini 
int 


Move Po: 
Move Point 


Point 


Move 


444 


iode! zi І 

І І 

| μα 
Е 
Ре 
І І І 
До калайда eI 
І [ - r 
a > 
І I l 
І І І 
козвозі сь 
HHHH 

0 © 
--т--ч-> 
i 
І І І 
Γτττ--ε- 
І | L 
І І І 
| І І 
І = =E > k= =S 


AB2 = 6.17864 cm2 
BC2 = 5.76475 cm2 
CD2 = 4.63398 cm2 
DE2 = 3.08932 cm2 
EF2 = 1.54466 cm2 
FG2 = 0.41389 cm2 


2.48569 cm 


AB 


BC 


2.40099 cm 


Area ABIC = 10.94690 ст? | 


2.15267 cm 


CD 


- 1.75765 cm 
1.24284 cm 
0.64334 cm 


DE 


EF 


“ ч 
BB 
$3 
ао 
R € 
ош 
nou 
m 
3 7) 
а 
а а 
с в 
9 9 
= = 
< < 


FG = 


Area AELF 
Area AFMG 


2.93321 cm2 
0.78595 cm2 


N 
g 
9 

© 

00 

сі 

e 

E 

μή 

τ 
II 

Ξ 
< 
q 
Š 
< 


й 


(Area ABIC)+(Area AFMG) = 11.73286 cm? 


(Area ACJD)+(Area AELF) = 11.73286 cm? 


2.(Area ADKE) = 11.73286 cm? 


AB2.FG?2 = 2.55728 ст“ 


слина нива КЕК eee eee SSeS Se BeBe BASSAS ESS SESS SS Se SSeS Se BeBe ο 


11.19615 


BC2+FG2 = 6.17864 cm? 


2.76501 cm 


CD? 
FG? 


СО2+ЕЕ? = 6.17864 cm? 


9.44033 ст 


е © 
š Я 
+ К 
М e 
II II 
N N N N 
alo ЧЕ 
A = А 
o 
o 
о 
о 
o 
ч 
II 
Ὦ | Та 
<| Â 
-> 
---------------------- ж----:------------------------------------------> 
-> 
-------------------------------- Ф.--:-::--------------------------------> 
СЕНИ ЕКЕН ы ЕЕЕ Т cc > 
-> 
-----і1-------------------------------------- %------------------------> 
ке кел не кен кел кеннен кең кен кен кен ен ен кең нен кең ен кел кен кен ен кен кел кен кен кеннен кен кен кеннен кең кел кел е келе ел кеннен кел кеннен кең кен кеннен кең ген кел кел ен кел еке е кен кел ел ал кеннен > 
= 
= 
q a 
r4 + 
+ З 
MED 
II lI 
o a 
AE a 


o o 
QN N 
о o0 
N N 
о 9 
+ e 
re re 
II II 
Е ЧЕ 
a E mim 
° 
o 
° 
° 
° 
re 
II 
9/9 
| & 
Е 
4| Ë 
m= = ЗЫ ..- 
g 
9 
NGO 
m 
EG о 
re 
o 
DN 
II 
Z 
< 


GN 


GO 


AB = 2.48569 cm 
BC = 2.40099 cm 


CD = 2.15267 cm 
2 = 2 
РЕ = 1.75765 cm ΟΡ” = 4.63398 cm 


ОЕ? = 3.08932 cm2 

EF = 1.24284 ст EF? = 1.54466 cm? 
QA - 1.24284 cm 
FG = 0.64334 cm 
PA = 0.64334 cm 


AB? = 6.17864 cm? 
BC? - 5.76475 cm? 


2 = 2 
m POA = 30.00000° FG“ = 0.41389 cm 


AB2.FG2 = 2.55728 cm4 


$ 
| | Bp сыг 1.00000 = 
| | FG? FG? = 1. FG2 = 14.92820 
| | BC2 
AN = 7.91817 cm | —— - 13.92820 
| | ЕС? 
= | BC2+FG2 = 6.17864 cm? CD? 
GN - 2.76501 cm | | cm -—— 
GO = 9.44033 cm | | CD2+EF2 = 6.17864 cm2 FG2 
GO | | AB? DE? 
— = 3.41421 | | — = 2.00000 — = 7.46410 
GN | | DE? FG? 
2 - 1.41421 x | EF? 
v2 E | — = 3.73205 
| | FG? 
' | | i ° ° ° ° 
| A Le., so called angular division is also a 
4 


fractional series. Опе сап call fractional series 
elliptical functions. 


^ ^N a 
^ DJ = 6.96383 cm. | рле. СА СВ\2 ` Ἐφ 
| Uwe ( = 48.49497 cm2 DJ? = 48.49497 cm? 
ES ο 


М, СА = 6.92711 ст 
ED = 1.63379 ст : 


AC - 6.92711 cm 
CB - 7.00056 cm CB - 7.00056 cm 


AC 
AB - 13.53894 cm CB = 0.98951 


2.ED? = 5.33855 cm? 


CM - 3.50028 cm 
AB? - 183.30280 cm? 


AB - 13.53894 cm 
CA2+CB2 = 96.99265 cm? 


KJ = 13.92767 cm 


CA2 = 47.98479 cm2 


CB2 = 49.00786 cm2 
DF = 6.96383 cm 
DE = 1.63379 cm 


DF 
DF = 6.96383 cm DE = 4.26238 


AC = 6.92711 cm | 
СВ = 7.00056 cm сенен 


AC+CB 
ΠΕΝ = 6.96383 cm СА CB\2 
AB 72 72 J "996383 cm DJ? = 48.49497 cm? 


= 6.76947 cm | 
EB = 6.96383 cm 


Cn ABS DJ = 6.96383 cm AC+CB2 
E g сеш | | — = 48.49497 cm? 
AC = 6.92711 cm 2 


DE = 1.63379 cm 


AC+CB2 AB2 
^2 “2 -DE = 0.00000 сіп 


ВС - 7.00056 ст 
АС+ВС = 13.92767 cm 


(AC*BC) 
ро 


= 2.00000 


І 
І 
І 
І 
І 
l 
l 
l 
l 
l 
l 
l 
l 
І 
І 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
V W/ V 


N 


d DJ = 8.08567 cm ` ы” | СА CBN2 
ΕΤ 2 | —.— ] = 65.37801 cm? DJ? = 65.37801 cm? 
CB = 14.00979 cm й do ак, 


СА - 2.16154 ст 


CB+CA = 16.17133 cm 


.ED2 = 
2.ED 6-124169 cm AC = 2.16154 cm 


4:00979 cm CB = 14.00979 cm 
AB = 15.78824 сні 


= 0.15429 
CB ` 


АВ? = 249.26865 ст2 


АВ = 15.78824 ст 


‘CA2+CB? = 200.94651 cm? 


КЈ = 16.17133 ст 


CB? = 196.27424 cm? Scr 
DF = 8.08567 cm 
DE = 1.74953 cm 


a zi 4.62163 
ай DE == е 


DF = 8.08567 cm 


АС = 2.16154 ст 
СВ = 14.00979 ст 


= 8.08567 ст 


І 

І 

І 

І 

І 

І 

І 

І 
Ί 

І 

І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
| 
1 
І 
І 
| Í 
І 
І 
І 
І 
І 
І 
І 
t 
І 
І 
І 
І 
І 
І 
|! 
и 
| 
| 
\! 


AC+CB A 
= 8.08567 cm CA CB\2 
Pa’ = 8.08567 cm DJ? = 65.37801 cm? 
5. - 7.89412 сіп | 
ЕВ = 8.08567 ст - J 
AC+CB2 AB2 DJ = 8.08567 cm ^ АС+СВ 2 
Ее © 1.74953 cm | ----- = 65.37801 cm? 
AC =`2.16154 cm 2 

DE = 1.74953 cm BC = 14.00979 cm 

AC+CB2 AB2 АС+ВС -16.17ι 

—— — --- -DE = 0.00000 cm id ` кеш 
Ν 2 2 (AC+BC) ` 


pj "200000 


I 
I 
I 
I 
| 
I 
I 
I 
I 
I 
I 
I 

\у 


Index is Base O 


Indexs: Пах“ 1 


Number of div. by 
difference at an index. 


(Прах N2-N;-N3)-((Inax-N2*N2)-N;-N3) 


ΝΙΝ» 


Cinax = 13.00000 


= 105.00000 


Total number of fractions. 


М1-(Мз-1) 


- 14.00000 
Мә 


N4-N3-N, 
№ 


Fraction at Index: 


Num:  N1-Ns-Inax-N2 = 30.00000 


Den: Мі = 4.00000 


(N1-N3-Inax: 


Кі 


М2) 
- 7.50000 


- 14.00000 


Fraction at Compliment: 


N4*N2Ignax 


N, 


(NiNs-InaxN2) Ni+No-Inax 
Bee шша” лаш 


М, 


Їхи-о| [wm21-0| 
[m-e] |Мм21-1 


[хш ->2| [NI2]->2| 


імі > з] [wm21^3 


іч > 4] [мә > 4 


імі > 5] [Hi-> 5 


[wu- 6] [мә > 6 


Іні11--7| [wm21^7 


[wu- 8| [pa-s 


Іні11--9| |М21->9 


- 1.50000 


Кі 


Мі - 4.00000 
Мә = 2.00000 
Ns = 8.00000 


[Present 2 Actions 


Ns 
—— = 0.88889 
негі 0.8888 


[чі > 10| [Niz] > 10 


[νι] > 11| рм] > 11 


= 9.00000 


МІ Мі пах Να 


= 13.00000 
№ 

Ns Ns 
— m8. — = 4.000 
1 8.00000 H 00 
Ns Ns 
— = 7.50000 — = 3.50000 
A I 
Ns Ns 
ИЯ. — = 3.0000 
B 7.00000 J 000 
Ns Ns 
— =6. — - 2.500 
с 6.50000 K 2.50000 
Ns Ns 
— = 6.00000 — = 2.00000 
D L 
Ns Ns 
— = 5.50000 — = 1.50000 
E M 
Ns Ns 
— = 5.00000 — = 1.00000 
F N 
Ns 
— = 4.50000 
G 


ЕС Н I 
"rs ΄ » | τ | - 
Ant. Geogr. 
| B= 114286 
ΠΕ 
9199905 
ыы 
FS 1.60009 
GE LTIS 
H = 2.00000 
I = 2.28571 
J = 2.66667 
K= 9 20000 


-L= 4.00000 


M = 5.33333 
N = 8.00000 


.------- 


Indexs: Index = O Cinax = 8.00 


Number of div. by 


difference at an index. 


(Index-(1-N3)+N1-N2-N3)-((N3+Index-(1-N3)+N1-N2-N3)-1) 


М1-Мә-(Мз-1) 


А 
len of frac. Ny-N2-N3-Index-(N3-1) 


Total number of fractions. 
N,-N2 = 8.00000 
Fraction at Index: 
Num: М1-М2.Мз-Іпдех-(Яҙ-1) = 64.00000 
Den: м, м, = 8.00000 


(N1-N2-N3-Index-(N3- 1)) 


= 8.00000 
(№1-№2) 


Fraction at Compliment: 
N1-N2-N3-Cinax-(N3-1) 
М1-М2 


- 1.00000 


(Ns-Cinax-Nəa-Index.Ns)+2-N: “М2-Мз 


нін; - 9.00000 
[N11] -> ο! [xij о] [з] > οἱ 
[viz > LOER м. -4.00000 DES! 
Iu22 м1 >2] " ^ [sis] > 2| 
[sri -> з [si ^ з но 20008 [їз] > з 
[να]. я! [92154] № = 8.00000 изү 
[хі -> 5 [si > 5 [нз] > 5 
[siu 7 лој > т [мз > 7 
[πι11-»9 лој > 9 [їз] > 9 
[її] > 11 үә] > 11 [πι > 11 


= 1.00000 


N3 Ns 
τ = 8.00000 E 
N3 Ns 
"A = 7.12500 Е 
Ns Ns 
в = 6.25000 < 
Ns Ns 
< = 5.37500 = 
Ns 

D - 4.50000 


Жы Wa x 
"qo τα... 
E Н 9. Le l 
DNI SE Se ΠΠ 
A= 1.12281 
B= 1.28000 
C = 1.48837 
“D = 1.77778 
^^ Е = 2.20690 
Р Е = 2:90909 
Ж G = 4.26667 
H = 8.00000 


= 3.62500 


= 2.75000 


1.87500 


1.00000 


(iax-(N2-No:N2)+No-N1-N3)-(((N2-iax-N2-No-N2)+iax:-No-N2)-No:N1-Ns3) 


idx = 1 


Ny ‘N3-(((Notiax-(N2-No-N2))-iax-N2-No-N2)tiax-No'N2) 


Giase(NarNoNa)*NoNyNo) М-га (1-No) 
(νι νο) 


Total number of fractions. 


Fraction at Index: 


Ni ΝΑ 


12.00000 


М1-Мз 


Num: iax-(N2-No-N2)+No-N1-N3 = 90.00000 


Den: N,Ns= 24.00000 
(iax-(N2-No-N2)+No-N1-N3) 
—— M= 3.75000 
(N1-Ns) 
No = 4.00000 №2 = 2.00000 
Мі = 4.00000 Ns = 6.00000 
[хш > οἱ [92-0 рыз. 0| [Nioo] 
[хш 1| [wi 1 [NI3]-> 1 [Niol-> 1 
[лш 2) рма >22] |мзі>2 |һ|01->2 
[хш >з] |ч21>3 [r3] [хо >з 
хш > 4] [мор > 4 |мз1>4 |Һ|01>4 
[хш > 5] [м2->5 [πιο]-55! [хој > 5 
[хш > 6] хо > 6 [їз] > 6 [Nio] 6 
[να оті [215 7. [wj 7. [wi 7 
[хш > 8) meas] [міз > 8| [Nios] 
[να >9] pw21^9|. [πιο]-5ο! [хој >ә 
хш > 10] [ыру > 10] рыз] -> 10 [N гор» 10 
[nix -> 11 21 > 11 [nisi > 11] мој > 11| 


М1-Мз = 24.00000 


= 5.00000 


А = 1.06667 К = 3.20000 
В = 1.14286 L = 4.00000 


С = 1.23077 
D = 1.33333 
Е = 1.45455 
Е = 1.60000 
G = 1.77778 
Н = 2.00000 
І = 2.28571 
Ј = 2.66667 


М1-Мз-іа,«Мә-(1-Мо) 
№№ 


No-Ni-Ns 
iax (Мо"Мо Мо) "Мо М Мз 


0 
- 3.75000 
А 3.750 
° 3.50000 
B md . 
° 3.25000 
с Ба . 
= 3.00000 
° 2.75000 
E т . 
= 2.50000 


= 1.06667 


= 1.25000 


= 2.25000 


= 2.00000 


1.75000 


1.50000 


1.25000 


1.00000 


ο о о o Ι 
о o 0 о o 
а до о о 
+t ooo o 
a ч о 00 Ὁ 
м = =ч NAN 
II II II II II 
< m ο a A 
ии м ин 
= : 
- nosse 9 
[SR P 
| Sx / 
іл se П 
| p Ns й 
А ы. 
оф----ж 
{ S І % 
4%----%. ` 
| ` A M 
«кож 
"іі x 7 Sr. “ P 
μαμα ο ο ο ανω engen engan ομως enden ανα αν ОВУ ВУ Я Dam πο ЗЕ a ακομα ως πώς πω οκ ον μμ ανα ανω ED ESI EI EO на жай EI D SIMI чайына OO чай ЕС š 


5 
Ф о 
+ 
00 o 
| С r1 © 
| T τ o 
| - е Bro 
τ" 
| T а ° w ° 
i 1 o o 
E ч & о чо 
I + о | o0 : ο 
ЕС ele ЕҮЗ и Ё + 
& 5 p 
A “| E © x 
| з | Я 5% 
! e 
| a 
1 
1 
1 
| 
eu 
3% 
ο 5 
очо 0 
o ο ο Μο о Κω ы в 
Е 22 ЕЕ 
2 |а alla) | 8 | я| я в/в ale lo 


:.....................................................00 


[Circle [Points [Circle | || Points | | Circle | Points А = 1.03960 Ј = 1.61538 $ = 3.62069 
ΚΕ E ἘΠ 33 Lines [Hide Objects [Show Lines || Hide Objects | B = 1.08247 K = 1.72131 T = 4.20000 
ο ο 0 0 0 0 
ш = 1. 11 = 
[1] [ μη p ря ГЕ Ina, = 0 С = 1.12903 [L = 1.842 U = 5.00000 
[3] [2] е е [ο [5 D = 1.17978 М = 1.98113 
[3] [5] [5] [з [3] үз 26.25000 E-1.23529 М 2.14286 
[4] [4] [4] pa 02 ра - 1.00000 
[5] 1 № [5! [5 — шыдан Е = 1.29630 О = 2.33333 
5 
[°| [6] Ге [e] [6 |6 Bs = 6.17647 С = 1.36364 Р = 2.56098 
[π| |а HZJ А [Е [7] Νι H = 1.43836 О = 2.83784 
B E | - f а | -- Ба 525000 1-1.52174 R-3.18182 
9] [° [°|] [5] [5| [| 
7 
| 10] |10 [ 10] [ 10] [10] | 10 — = 1.86667 
[11] p 11] [11] 33 [11] | ai 3.75 
[12] |12 | 12] [ 12] |12 |12 п, ABBEGHIJKLM NO Р Q R s T Uh; Βα 
[ 13] [13] | 13] [| 1з [13] || 13 — -- PP ο... . 
[14] [14] [14] [ 14] [14] [ 14 ‘J | 
[15] |15| | 15] [| 15] |15! |15 2 | 
~~ кш I 
Мі = 5.00000 ; s P | 
Ν2 = 0.00000 Ф. 
п 
Im ЖАЛҒА ЖЕ APT σώος πο να чи 
na = 7.00000 
ny = 5.00000 E 
таа = 1.40000 
na 
— = 1.40000 
nb по па 
j= +=- -=-~ e---------- .--.------------- ө 
na 
Мі = 7.00000 
b 
n, = 3.00000 
na = 4.00000 
rab = 0.75000 
пс 3 _ 
— = 0.75000 папе М:2 М12.п,-Ппа = 500.00000 
о Ni2.n.-nç ------- - 26.25000 N,2-N, = 20.00000 
ЕЕ Dp: nq (N;?-N;)n4n. 
Dc N;?n4nc-Inay p: na N,2n,n, = 525.00000 | —— — — ——— = 21.00000 
a ® - 8.75000 пато М:2 Np-Ng 
d ae, 


«Шах = 26.25000 
np- Na 


й 4 
| 1 
1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
i | 
| | a 
| | II o 
| | ud © 
1 1 ° 
| 1 % 
| | v 
| | rt 
| | к II 
| | т ~ 
| | q p 
| | З З 
І 
| | ' E I 
І | μη E * 
| І t а 
І ч ғ4 A 
. | z 5 | 
l 
80 e | e. 
| | = 
1 1 
1 1 
1 
| | 
l 
| | = о ο 
| | N оо 
| | юр © о 
| | до о 
І І в % о 
| | Hon gw 
І « m ο 
$ | и м м й 
І І 
І І 
І І 
І І 
І 
| 
° | 
1 1 
1 1 
9 б 
- 
І 
І 
І 
І 
І 
І 
І 
І 
E 
Γι 
1 
1 


΄ 


SEEELELEEELEL 


3.00000 
№ = -0.91098 


Hide Objects 


I 
Z 


1 


΄ 


s š 
Ж i: S 
№ ` < 
" . 
Я ` 
N « 
I қ 
б à 
κ. ὃς, [Circle 
М | 
`. Hide Lines 
қ 
3 


| 
| 
| 
1 
| 
1 
| 
! 
| 
1 
| 
І 
| 
| 
| 
І 
| 
| 
| 
І 
| 
| 
| 
І 
| 
| 
| 
І 
| 
| 
| 
$ 
1 
| 
| 
$ 
1 
| 
| 
$ 
1 
| 
1 
i 
1 
? 
| 
i 
1 
| 
І 
\у 


7.00000 
21.00000 
xs = -21.00000 


хт = -7.00000 
xu = -4.20000 


xq 
XR 


x 
s 
E 
` 
N 
x 
Ж 
`° 5 ο 9 о 
о 
бл ооо ὃ 6 © 
bm Θ.Ι ο © о 6 
on 6.π О 00905 
8 q τοσο ο ἃ 
τι Ἢ ч aon чо < 
nou f" n AO nu ин 
= x κ΄ a 8 = О x 
κ ини WR κ M км 
Ὁ 
q е 
10 ‘6 
o [*] 
" ° 8 
п © o. 
" © τι 
чоо! 
А ч ~ 
2| + " S 
"|қ m~ + 
ΕΚ " = 
== = = = аа а а аа | ы 
Б рағы = ж 
2 pa и м 
т ч Й 
o |e = = 
"EE e a 
Zio ч т 
чита = З, 
Z Ξ 
° 
e 
[*] 
e 
o 9 
° - | 
e " | 
© | 
o і | 
ч ж I 
" n | 
a = # | 
С = й | 
Е ыы ы ue 0t eT TE 1 
ж ue l l l 
» І І І 
2 І І І 
g г І І I 3 
ж y^ ЕЕ І I b 
a a pd І I % 
΄ е l l l N © 
2 ый І І І ` © 
рд ғ І N 
9 4 ΄ і | l І ` о 
8 ΄ =. ко | | E o 
o ΄ ΄ | I I ^ e 
<e d - I y " 
Ë EXE т ЕСІ 1 
ЕЕ oa fale БЕ Ба al БЕ 
Аа 
΄ ΄ | N 
ё и ! % 
Р, ΄ | М 
ғ Ж П 
2 E [ 
g К l 
ғ x | 
# = | 
ж P 
" 
й "ы 
v d fe ! 
g P | 
E ΄ і 
7 ^ 
a РА І 
2 ΄ | 
2 E 
е ΄ 
ғ E à 
΄ ΄ 
> ΄ р 
ғ ^ [ 
ғ 7 П 
p 7 ! 
Ж P" І 
"d dd ! 
΄ ый ! 5 
Р, [ 
£ "d I 
Ὥ ΄ 
£g F. ! 
2 5 i 
Z > | 
2 ” l 
# ^ | 
ë 2 | 
2 Й 
2 р 
2 / | 
2 Й 
й ΄ | 
Р E | 
# ΄ П 
Р ΄ 
ғ 4 Í 
ғ P š 
Ж z. 
E ye І 
# ν ὦ l 
й І 


І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 

І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
\у VA 


| 

І 

| 

| 

І 

| 

І 

| 

| 

| 

| 

І 

І 

І 

І 

І 

І 

І 

| 

4 
І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

| 

° Фе 

| 

І 

І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
| 
| 
y 


№ = -0.91098 


Points 


Hide Objects 


Index is Base O 


Indexs: Пах“ 1 


Number of div. by 
difference at an index. 


(Прах N2-N;-N3)-((Inax-N2*N2)-N4-N3) 


ΝΙΝ» 


Cinax = 13.00000 


= 105.00000 


Total number of fractions. 


М1-(Мз-1) 


- 14.00000 
Мә 


N4-N3-N, 
№ 


Fraction at Index: 


Num:  N1-Ns-Inax-N2 = 30.00000 


Den: Мі = 4.00000 


(N1-N3-Inax: 


Кі 


М2) 
- 7.50000 


- 14.00000 


Fraction at Compliment: 


N4*N2Ignax 


N, 


(NiNs-InaxN2) Ni+No-Inax 
Bee шша” лаш 


М, 


Їхи-о| [wm21-0| 
[m-e] |Мм21-1 


[хш ->2| [NI2]->2| 


імі > з] [wm21^3 


іч > 4] [мә > 4 


імі > 5] [Hi-> 5 


[wu- 6] [мә > 6 


Іні11--7| [wm21^7 


[wu- 8| [pa-s 


Іні11--9| |М21->9 


- 1.50000 


Кі 


Мі - 4.00000 
Мә = 2.00000 
Ns = 8.00000 


[Present 2 Actions 


Ns 
—— = 0.88889 
негі 0.8888 


[чі > 10| [Niz] > 10 


[νι] > 11| рм] > 11 


= 9.00000 


МІ Мі пах Να 


= 13.00000 
№ 

Ns Ns 
— m8. — = 4.000 
1 8.00000 H 00 
Ns Ns 
— = 7.50000 — = 3.50000 
A I 
Ns Ns 
ИЯ. — = 3.0000 
B 7.00000 J 000 
Ns Ns 
— =6. — - 2.500 
с 6.50000 K 2.50000 
Ns Ns 
— = 6.00000 — = 2.00000 
D L 
Ns Ns 
— = 5.50000 — = 1.50000 
E M 
Ns Ns 
— = 5.00000 — = 1.00000 
F N 
Ns 
— = 4.50000 
G 


ЕС Н I 
"rs ΄ » | τ | - 
Ant. Geogr. 
| B= 114286 
ΠΕ 
9199905 
ыы 
FS 1.60009 
GE LTIS 
H = 2.00000 
I = 2.28571 
J = 2.66667 
K= 9 20000 


-L= 4.00000 


M = 5.33333 
N = 8.00000 


.------- 


Indexs: Index = O Cinax = 8.00 


Number of div. by 


difference at an index. 


(Index-(1-N3)+N1-N2-N3)-((N3+Index-(1-N3)+N1-N2-N3)-1) 


М1-Мә-(Мз-1) 


А 
len of frac. Ny-N2-N3-Index-(N3-1) 


Total number of fractions. 
N,-N2 = 8.00000 
Fraction at Index: 
Num: М1-М2.Мз-Іпдех-(Яҙ-1) = 64.00000 
Den: м, м, = 8.00000 


(N1-N2-N3-Index-(N3- 1)) 


= 8.00000 
(№1-№2) 


Fraction at Compliment: 
N1-N2-N3-Cinax-(N3-1) 
М1-М2 


- 1.00000 


(Ns-Cinax-Nəa-Index.Ns)+2-N: “М2-Мз 


нін; - 9.00000 
[N11] -> ο! [xij о] [з] > οἱ 
[viz > LOER м. -4.00000 DES! 
Iu22 м1 >2] " ^ [sis] > 2| 
[sri -> з [si ^ з но 20008 [їз] > з 
[να]. я! [92154] № = 8.00000 изү 
[хі -> 5 [si > 5 [нз] > 5 
[siu 7 лој > т [мз > 7 
[πι11-»9 лој > 9 [їз] > 9 
[її] > 11 үә] > 11 [πι > 11 


= 1.00000 


N3 Ns 
τ = 8.00000 E 
N3 Ns 
"A = 7.12500 Е 
Ns Ns 
в = 6.25000 < 
Ns Ns 
< = 5.37500 = 
Ns 

D - 4.50000 


Жы Wa x 
"qo τα... 
E Н 9. Le l 
DNI SE Se ΠΠ 
A= 1.12281 
B= 1.28000 
C = 1.48837 
“D = 1.77778 
^^ Е = 2.20690 
Р Е = 2:90909 
Ж G = 4.26667 
H = 8.00000 


= 3.62500 


= 2.75000 


1.87500 


1.00000 


(iax-(N2-No:N2)+No-N1-N3)-(((N2-iax-N2-No-N2)+iax:-No-N2)-No:N1-Ns3) 


idx = 1 


Ny ‘N3-(((Notiax-(N2-No-N2))-iax-N2-No-N2)tiax-No'N2) 


Giase(NarNoNa)*NoNyNo) М-га (1-No) 
(νι νο) 


Total number of fractions. 


Fraction at Index: 


Ni ΝΑ 


12.00000 


М1-Мз 


Num: iax-(N2-No-N2)+No-N1-N3 = 90.00000 


Den: N,Ns= 24.00000 
(iax-(N2-No-N2)+No-N1-N3) 
—— M= 3.75000 
(N1-Ns) 
No = 4.00000 №2 = 2.00000 
Мі = 4.00000 Ns = 6.00000 
[хш > οἱ [92-0 рыз. 0| [Nioo] 
[хш 1| [wi 1 [NI3]-> 1 [Niol-> 1 
[лш 2) рма >22] |мзі>2 |һ|01->2 
[хш >з] |ч21>3 [r3] [хо >з 
хш > 4] [мор > 4 |мз1>4 |Һ|01>4 
[хш > 5] [м2->5 [πιο]-55! [хој > 5 
[хш > 6] хо > 6 [їз] > 6 [Nio] 6 
[να оті [215 7. [wj 7. [wi 7 
[хш > 8) meas] [міз > 8| [Nios] 
[να >9] pw21^9|. [πιο]-5ο! [хој >ә 
хш > 10] [ыру > 10] рыз] -> 10 [N гор» 10 
[nix -> 11 21 > 11 [nisi > 11] мој > 11| 


М1-Мз = 24.00000 


= 5.00000 


А = 1.06667 К = 3.20000 
В = 1.14286 L = 4.00000 


С = 1.23077 
D = 1.33333 
Е = 1.45455 
Е = 1.60000 
G = 1.77778 
Н = 2.00000 
І = 2.28571 
Ј = 2.66667 


М1-Мз-іа,«Мә-(1-Мо) 
№№ 


No-Ni-Ns 
iax (Мо"Мо Мо) "Мо М Мз 


0 
- 3.75000 
А 3.750 
° 3.50000 
B md . 
° 3.25000 
с Ба . 
= 3.00000 
° 2.75000 
E т . 
= 2.50000 


= 1.06667 


= 1.25000 


= 2.25000 


= 2.00000 


1.75000 


1.50000 


1.25000 


1.00000 


ο о о o Ι 
о o 0 о o 
а до о о 
+t ooo o 
a ч 6 00 Ὁ 
т" = =ч NAN 
II II II II II 
< m ο a ы 
ии м ин 
= : 
- nosse 9 
[SR P 
| Sx / 
іл se П 
| p Ns й 
А ы. 
оф----ж 
{ S І % 
4%----%. ` 
| ` A M 
«кож 
"іі x 7 Sr. “ P 
μαμα ο ο ο ανω engen engan ομως enden ανα αν ОВУ ВУ Я Dam πο ЗЕ a ακομα ως πώς πω οκ ον μμ ανα ανω ED ESI EI EO на жай EI D SIMI чайына OO чай ЕС š 


5 
Ф о 
+ 
00 o 
| С r1 © 
| T τ o 
| - е 8ке 
τ" 
| T т ° w ° 
i 1 o o 
E ч & оло 
I + о | o0 : ο 
ЕС ele ЕЗ и Ё + 
& а p 
A “| E o x 
| 2 | Я 85 
! e 
| a 
1 
1 
1 
| 
eu 
3% 
ο 5 
очо ο 
o ο ο Μο о Κω ы в 
Е 22 ЕЕ S 
2 |а alla) | 8 | я| я в/в ale lo 


:.....................................................00 


[Circle [Points [Circle | || Points | | Circle | Points А = 1.03960 Ј = 1.61538 $ = 3.62069 
ΚΕ E I m 33 Lines [Hide Objects [Show Lines || Hide Objects | B = 1.08247 K = 1.72131 T = 4.20000 
ο ο 0 0 0 0 
ш = 1. 11 = 
[1] [ μη p Tü ГЕ Ina, = 0 С = 1.12903 [L = 1.842 U = 5.00000 
[3] [2] е е [ο [5 D = 1.17978 М = 1.98113 
[3] [5] [5] [з [3] үз 26.25000 E-1.23529 М 2.14286 
[4] [4] [4] pa 02 ра - 1.00000 
[5] 1 № [5! [5 — шыдан Е = 1.29630 О = 2.33333 
5 
[°| [6] Ге [e] [6 |6 Bs = 6.17647 С = 1.36364 Р = 2.56098 
[π| |а HZJ А [Е [7] Νι H = 1.43836 О = 2.83784 
B E | - f а | -- Ба 525000 1-1.52174 R-3.18182 
9] [° [°|] [5] [5| [| 
7 
| 10] |10 [ 10] [ 10] [10] | 10 — = 1.86667 
[11] p 11] [11] 33 [11] | ai 3.75 
[12] |12 | 12] [ 12] |12 |12 п, ABBEGHIJKLM NO Р Q R s T Uh; Βα 
[ 13] [13] | 13] [| 1з [13] || 13 — -- PP ο... . 
[14] [14] [14] [ 14] [14] [ 14 ‘J | 
[15] |15| | 15] [| 15] |15! |15 2 | 
~~ кш I 
Мі = 5.00000 ; s P | 
Ν2 = 0.00000 Ф. 
п 
Im ЖАЛҒА ЖЕ APT σώος πο να чи 
na = 7.00000 
ny = 5.00000 E 
таа = 1.40000 
na 
— = 1.40000 
nb по па 
j= +=- -=-~ e---------- .--.------------- ө 
na 
Мі = 7.00000 
b 
n, = 3.00000 
na = 4.00000 
rab = 0.75000 
пс 3 _ 
— = 0.75000 папе М:2 М12.п,-Ппа = 500.00000 
о Ni2.n.-nç ------- - 26.25000 N,2-N, = 20.00000 
ЕЕ Dp: nq (N;?-N;)n4n. 
Dc №12. па-пс-Глах-пь-па N,2n,n, = 525.00000 ——T = 21.00000 
a ® - 8.75000 пато М:2 Np-Ng 
d ae, 


«Шах = 26.25000 
np- Na 


q 
T o 
ті о 
> о 
о 
° 
οἱ 
а T 
e та 
ті A 
T RS x u 
е = |= 
+ ч 
~ Ξ 
я гі a ΄ 
τι | ΒΒ 
Z α 
La 
a 
— 


1.33333 


ni 


XA 


° 

© 

© 

© 

е 

οἱ 

II 
β΄ 
x 


΄ 


SEEELELEEELEL 


2.00000 
№ = -0.91098 


Hide Objects 


I 
Z 


1 


{ Circle 
Hide Lines 


΄ 


| 
| 
| 
1 
| 
1 
| 
! 
| 
1 
| 
І 
| 
| 
| 
І 
| 
| 
| 
І 
| 
| 
| 
І 
| 
| 
| 
І 
| 
| 
| 
$ 
1 
| 
| 
$ 
1 
| 
| 
$ 
1 
| 
1 
i 
1 
? 
| 
i 
1 
І 
\у 


= 7 


1.0000 


t2 
N,(N,-1)*1 


ANON 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


№, = 3.00000 
№ = -0.84352 


εΞ55|85|5π|55|350331355|85|55|5515155335113 


Ν * ` 
` % 
` ` κ 
. < 
" М 
ς і 
К " 
қ * 
x 3 N 
ς % [Circle 
қ 
ὃς Hide Lines 
ç 


d 
I 
! 
Ў 
δια 
4 
І 
І 
І 
І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
о 10 
τ τ 
1 1 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
] I 
I І 
І І 
І І 
І ] 
І І 
І І 
І І 
І ] 
I | 
І І 
І ] 
I I 
І І 
І І 
І І 
І І 
І І 
è І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
І І 
І І 
| І 
% І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
] І 
І І 
І І 
І І 
І І 
І ] 
I І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І ] 
I І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
] І 
І І 
І І 
І ] 
I І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І ] 
I І 
І І 
І І 
І І 
І І 
І І 
І І 
І І 
І ] 
I ] 
І І 
І І 
V V 


l 
l 
l 
l 
| 
| 
| 
| 
| 
l 
l 
l 
l 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
l 
l 
l 
l 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
l 
l 
l 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
l 
l 
l 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
l 
l 
l 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
l 
l 
l 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
l 
l 
l 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
І 
І 
І 
І 
І 
І 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
l 
l 
l 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
І 
І 
І 
І 
І 
І 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
І 
І 
І 
І 
І 
І 
| 
| 
| 
| 
\у 


Hide Objects 


0000 x; = 1.10526 t 
Xj = 1.23529 . 
xy = 1.40000 хо = 7.00000 
= 7.00000 A 
XL = 1.61538 Xg = 21.00000 
хм = 1.90909 xs = -21.00000 
Жж XN - 2.33333 хт = -7.00000 
N,3-N,(N,-1)-21.00000 | Xo = 3.00000 xy = -4.20000 
М:3-(№1-1)-(№1+%>) = 19.00000 хр = 4.20000 
| ni 
ш----------- 2-20 49 ет, SEK егіске LLL i наннан. іссе ін. тезегі ісіні сілі Ll d. I DST TA гінгі LLL, 
АБ L М N o P Q 
^ ο NA | 
- болш οποιο ЕЕЕ оса ога мааа ааа η ча Up UIDI IE ICI σι ρα ο ο ο ορ ача ачаа ορ σι σι DID IESU DEUM THIS ουν 
ος οσο 
ΜΡ κ комы ны Же не ο ο аа ο ο ο тек тата енен ο ο ан ο ο ο ο ο й НН ο ο ο E а ο ο E ο ο на ο И 5 
(813-М1-(Мі-1)) 
3 наз = 1.10526 
Š (N1°-(N1-1)-(N1+t2)) 


І Circle 


І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
| 
І 
Hide Lines | 
І 
І 
І 
І 
І 
І 
| 
| 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
І 
| 


J Show Objects 


рен 


ЕЕ 


I επ. ni й 
зо _  . JI RR Mss  -.------------------- оо IU UP PPV l iii i A i a 
с --. $*FGHI,J „К L M N о dd 
-.. E E 
E ος DE 2... 


Νι2 ха = 1.16129 -- 

Wira (81-1)) = 3.27273 хв = 1.38462 

| xc = 1.71429 М12-11а<(Мі-1)- 11.00000 
xp = 2.25000 

xg = 3.27273 Хр = 1.08197 
Χα = 1.17857 
хн = 1.29412 
x; = 1.43478 
xj = 1.60976 
= 1.60976 хк = 1.83333 
x; = 2.12903 
хм = 2.53846 


EEEBEEER 


N,?*N; (N;-1) - 66.00000 


2-М1-1 = 11.00000 


- 


BRED 


(N1?+(Ni-1)-(Ni-Inax)) 
N,?+(Ny-1)-(Ni-Inax) = 41.00000 


Ν: = 6.00000 
Мә = -2.07732 


| Points 
| Hide Objects 


(Ni2+N3-(N1-1))-Inax-(N1-1) = 41.00000 ἄν 286 
Xo = 4.12500 


WV Ψ 


22 

с 
=] =] Е ° 
E| S| ЕЕ 
ol ο] o|o|o 
a a a а) 
515151 519 
δι o| o| ОО 
= == = = 


Move Point 
Move Point 
Move Point 
Move Point 


^ 


΄ К" = 
Я % 

΄΄ E o 
P. ` 9 
А ΄ ` © 
Е d «Ме 

тү "d ~o o 

ш и г. B 

= 5 о – я sou "^. Β 

ΕΠΕ ΕΕ EEE z `B 

" T ` 
" | 
"3 I ES 
7 d % 
# | k 
/ І ы” 
| З 
ҒЫ | E 
F | % 
2” | ч. 
΄ 1 % 
Р, | " 
бы | % 
« 
΄ | « 
= ` 
΄ | ü 
а | 
^ im 
"Та | М 
¿ VA 5% 


сее [Г] 
[[Show Lines 
Te] Іш 
ш F 
2 [2 
[E З 
[3 


EEEEEEEIEEEE 


Νι = 5.00000 


ΕΕΕΒΒΕΞΞΕΞΙΞ 


Шах = 8 


ng = 3.00000 


N;?.na = 75.00000 
М\?.пз-Һах(М1-1) = 63.00000 


(112 πο) 
προς Т 3 19048 
(N1?-ns-Inax(N1-1)) 
N,:ng = 15.00000 
o A BCDEFG H 


LIS 


ел 


eo 


e? 


e? 


xa = 1.05634 
хв = 1.11940 
хс = 1.19048 
xp = 1.27119 
хе = 1.36364 
хр = 1.47059 
πας 1.59574 
хн = 1.74419 
x, = 1.92308 
Ky = 2.14286 
хк = 2.41935 


X, = 2.77778 
хм = 3.26087 
хм = 3.94737 
хо = 5.00000 


S 2 


AB:-1 №, = 1.60907 
№ := 1.60907 В, = 0.47533 
В. = 0.60907 
Rs = 0.78043 
Circles-Plate 2 R4 = 1.28135 
1 Rs = 1.64185 
EF:-1- — ΑΕ-- /ΕΕ-(1- EF) Rs - 2.10379 
N: R; = 2.69569 
Κα: ЗЕ са: E R4:- CG Ros := Р... σα 
4 := EF = R4 3 = 2 :— Кз 
R4 Rs Rg 
"5 5" ca © сс σα 


1 1 
R4-|————| -0 κε 
/Νι-1 


R, = 0.475336 
Rz = 0.60907 

Rs = 0.780429 
R4 = 1.281346 
Rs = 1.641847 
Ες = 2.103775 
R; = 2.695663 


° ° ° 

6 е ò o 8 8 8 

о о о о e © © 

9 © 9 9 © © © о 

Q ° 9 9 © © © + 

S S S Q б б б ° 

S X 

! l I T T T e NO QQ о ο о 0 
9 q E: па о + = + + + отачон 
| ' i Ñ ос Q O o + г 
ΟΚ ΡΜ ЕРЕ " 888855 5 ἢ 
Lal Lal Lal Lal τ τ. = 
"ш "ре па "ш "ш [Е "ΙΕ y πἠ9 ὁ ὁ ἡ" ὦ ὦ 
' ' ' ' ' ' ' Е ú "n mú nú mÚ Hú H H 
ті q 0) 10 ` чо ч ON о s N) O D 
ия d йо g z ο αἱ αἱ ϱἱ αἱ р р 


S 2 АВ := 1 


Νι = 1.48165 

№; := 1.481 
1 8165 R. = 0.10277 
R2 = 0.21940 


Circles-Plate 3 те 16550 
R4 = 2.13491 
№1 — 1 Rs = 4.55784 
ВЕ := Rg := У ВЕ. (1- RF) Rs = 9.73059 
№ 
«Й Мі- 1 
З БЕСТЕ m 
2 -3 
Μο := Ез Ку := Ез Ry := Κα Rs := R3 Ко := Ез 


R, = 0.102769 
К, = 0.219402 
Rs = 0.468404 
R4 = 2.134911 
Rs = 4.557846 
Rg = 9.730598 


--— CUTE apanka a amaya Cru T жағар мекке κ οι x UC NE 


Νι = 2.32648 
В, = 0.12133 


R2 = 0.24508 
Rs = 0.49505 
В. = 2.01999 
Rs = 4.08036 
Re = 8.24228 


S 2 


№, = 1.70189 
АВ = 1 К, = 0.45041 
N, := 1.70189 R2 = 0.58758 
Rs = 0.76654 
| Ел = 1.30456 
Circles-Plate 4 Rs = 2.22022 
і Re = 2.89641 
EF -- BF := /EF-(1 — EF) R; = 3.77855 
Мі +1 
ЕЕ 1 Мі [Ni + 1 
DG: — R4: — кыл ны -0 R,-./N,=0 
BF DG 2 
(N: + 1) 
1 1 1 4 5 
Ra: — Βο----- Βι----- N-R -0  Rg-R4? RR R,-R, 
R4 Ra? вад 


R, = 0.450405 
К, = 0.587582 
Rs = 0.766539 
R4 = 1.304565 
Rs = 2.220226 
Rg = 2.89643 

R; = 3.778581 


R;-/N,? = 0.00000 
R2-/N,? = 0.00000 
Ба-/М1:1 = 0.00000 
R4-/N, = 0.00000 

Rs-/N,? = 0.00000 
R,-./Ni4 = 0.00000 
R;-/N,5 = 0.00000 


JN: = 1.30456 


N, = 1.70189 
В, = 0.45041 
R2 = 0.58758 
Rs = 0.76654 
R4 = 1.30456 
В. = 2.22022 
Ве = 2.89641 
R7 = 3.77855 


“Б; 


9 
2 АВ х= 1 


А, М1:-.61225 


Circles-Plate 5 


Ny 


EF := AE := \/ EF. (1 — EF) 
N,+1 
AE 1 
R4:- — CG:- — Вз:= CG 
EF R4 
Rs := Rs: СС πι := Ro σα Rs:= — 
2 3 1 2 5 CG 
Ni +1 1 


Во 
ποπ 


R, = 0.479064 
Б = 0.61225 

Rs = 0.782464 
R4 = 1.278014 
Rs = 1.63332 

Rg = 2.087405 
R; = 2.667733 


Νι = 0.61225 
В, = 0.47906 
R2 = 0.61225 
Rs = 0.78246 
R4 = 1.27802 
Rs = 1.63333 
Rs = 2.08742 
R; = 2.66776 


NS 


АГ N 


0.00000 


1 


[S 


Мі = 0.70267 
В, = 0.58901 
Κα = 0.70267 
Rs = 0.83825 


Ὁ 
о 
N 
ο 
ті 
ті 


1.19296 
1.42315 


В. = 


Rs 


1.69775 
R; = 2.02534 


Ὡς = 


S 2 


АВ := 1 
№, — 1.49352 м. = 1.49352 
В, = 0.11773 
| Βα = 0.24021 
Circles-Plate 6 Rs = 0.49011 NN 
R. = 2.04036 : 
N, Rs - 4.16308 ж 
FR := нгі Кз = y FR (1- FR) Ες = 8.49419 A 
B D 
Rosin! на ο Boc. ngon dee 
2:7 Rs 1:= Кз "Ti 4=—> E 65-5 -4 


о 
re 
+ 
= 
Z 


° 
© 
© 
© 
2 
S 


Е 


m 


© 
re 
+ 


ті 


a 


0.00000 


Ei 


οι 
м 


τ 
re 
+ 


ті 


a 


0.00000 


Е 


о 
м 


re 
+ 


ті 


a 


0.00000 


Сі 


М 


№+12 


0.00000 


№:+1 3 


0.00000 


1.28083 
В, = 0.12217 
Κα = 0.24621 
Rs = 0.49620 


№ = 


2.01533 
В. = 4.06157 
Re = 8.18543 


R4 


S 2 


М, 


Circles-Plate 7 


E 1 
4-7 N; 
BN, :=./17+N,? EN,- 
ΒΝΙ:ΒΕ 1 
4:- Νι 47% 
R4 = R4 R2 = R4 


A 
АВ:=1 = 0.78798 
К, = 0.48926 
М! := . 78798 В, = 0.62091 
В. = 0.78798 
В. = 1.26907 
= 1.61054 
№ = 2.04389 
R7 = 2.59384 
Ny? B 
— — BE - BN,- EN, 
Νι 
= 0 
1 4 
R3 = R4 Rs = R4 Re = R4 R7 = R4 


ASS 


μας 
STD 


R4 Rs Ες 


R7 


12 

Rs-— = 0.00000 
М, 
13 

Rg-—- - 0.00000 
Νι 
1 4 

R7-— = 0.00000 
Νι 


= 0.00000 


Νι 


1 
Νι 
1 
R,-— = 0.00000 


5 оо О mr m woo 
o O + 088500 G A 
a 0 10 О NN + OF 
а 900r ONO + r 
a чома © г. 
| oo O O + + сч 
lI mu H j m H I 
«ім = = G o « о жы 
“кшш ok о 


9 
2 nb ο ο N, = 1.20725 
№ := 1.20725 В, = 0.22162 
Rə = 0.32301 
Rs = 0.47077 
Circles-Plate 8 R4 = 0.68613 
Rs = 1.45746 
1 1- EF 2 Rs = 2.12418 
EF := a Rs := EF R5-N; =O в, = 3.09591 
Νι +1 Rs = 4.51215 


R4 ж — R3 = R4? R2 == R4? R4 = R4 


Rg: 852 Rz; Rg? Rg:=R5 


Ъ——я 
Вз =0. М 
зун 0.72916 
= 1.37144 
Rs = 1.88084 
R; = 2.57946 
Rs = 3.53757 


Е р 


К1-М18 = 0.00000 
Rə-N:-6 = 0.00000 
Rs-N:-4 = 0.00000 
R4-N,? = 0.00000 
Rs-N:2 = 0.00000 
Rs -N:4 = 0.00000 
К,-М16 = 0.00000 
Кз-М18 = 0.00000 


S 2 


АВ := 1 
А, М1:- 1.88007 
Circles-Plate 9 
2 
1 Кі 
CE = — Ба-1-СЕ R4-—,—-0 
М; +1 Νι -1 
R;-R47 R,-R4j? В R4 7 Rs:=R4 | 
Ες-Ες, 2 R,-R,? Ба-Б4 * 
-4 -3 
(ха? + 1) (ха? + 1) 
лі --Ὁ κο Эв 
Nu? Nu? 
2 
(ха? + 1) (ха? + 1) 
Ες — -0 Ες -0 
"E "E 


Кз - 


Мі = 1.88007 
В, = 0.36916 
R2 = 0.47360 
Rs = 0.60758 
R4 = 0.77948 
R5 - 1.28291 
К, = 1.64587 
R7 = 2.11150 
Rs = 2.70888 


Rao 6 
3 2 


Ва - 


Rg - 


2 
" 


NT S800% 
В, = 0.36916 
Κο = 0.47360 
Rs = 0.60758 
В. = 0.77948 
Rs = 1.28291 
Кє = 1.64587 
R; - 2.11150 
Rs = 2.70888 


Y a A RIiRəoRsNIR4 c Rs Rg R; 
AR N: = 0.60053 WZ 4054 "Aum 
Е В, = 0.29177 ГУ 
Νι:- .60053 R; = 0.39699 vA Еа 
Rs = 0.54016 Ж ασ 
Circles-Plate 10 R4 = 0.73495 
А Rs = 1.36063 /@; 
рЕ:----- R4:= DE Rs: Ry” Βο-- R4? и 
2 R; = 2.51896 
МІ +] B D 


R(,-R4* Βε-Β 1 Rç¿=R4 2 R,-R4 


2 4 2 3 2 2.1 
R; - (м, +1) = О в, - (м, +1) = О Rs (М, +1) = О R4- (М, +1) = О 


К; = 0.291764 
К, = 0.396985 
Rs = 0.540152 
R4 = 0.73495 

Rs = 1.360636 
Rg = 1.851331 
R; = 2.518988 


| | Ri-(N,2+1) = 0.00000 
| | | R2-(N,?*1)? = 0.00000 
| Я | Ез-(М12%1)2 = 0.00000 
| ` R4-(N12+ 1)! = 0.00000 
| | Rs-(N;2*1) = 0.00000 
eA m Re-(N,?*1)? = 0.00000 
` : R;-(Ni?* 1)? - 0.00000 


.38502 


Νι = 0.62050 
R, = 0.27175 
R2 = 0.37638 
Rs = 0.52130 
Ел = 0.72201 
Rs - 1.38502 
Rs = 1.91828 
R; - 2.65686 


S 2 


AB:- 1 
А, №, - 2.29403 
Circles-Plate 12 
1 1 
DE = EE REM Rs = 
Νι +1 1- DE 
R4= R5 | R4-R47 R;-R4? mg, - R4* 
Rg:- Ες; В7:= Ες 
-4 -8 
№, 2 +1 м, 2 +1 
το Ν -0 R- 5 = 0 
Ni N, 
1 2 
м, 2 +1 м, 2 +1 
Bs 2-|-0  Re- >| -ο 
N, N, 


Νι = 2.29403 
В, = 0.49863 
R2 = 0.59339 
Rs = 0.70614 
В. = 0.84032 
Rs = 1.19002 
В = 1.41615 
R; = 1.68525 


R3 - 


R7- 


4 
МФ, 


Мі = 2.29403 ` 
В, = 0.49863 
В, = 0.59339 
Ες = 0.70614 
R. = 0.84032 
Rs = 1.19002 
К. = 1.41615 
R; = 1.68525 


N AB -- 
2 Νι = 0.80275 


N; = .80275 Р. = 0.26761 
R2 = 0.41527 
Rs = 0.64441 


Circles-Plate 13 R4 = 1.55180 

Rs = 2.40807 

1 EF 1 Rs = 3.73684 
EF := R4 = CG := — 
М14-1 1-ЕЕ R4 


LA 


1 1 4 % 7 
R4-|—,|=0 Rs-|— | -0 Re-|—;| -0 
Ny Ny Ny 


R, = 0.267597 
Βα = 0.415261 
Ез = 0.644408 
R4 = 1.551813 
Rs = 2.408123 
Rg = 3.736957 


` 1 
sasana pa 22 a R;-—— = 0.00000 
А Me N 
Βα---- = 0.00000 
N 
1 
зо. = 0.00000 


В ца 2 = 0.00000 


1 


= 0.00000 


= 0.00000 


у 


Мі = 0.80275 
В, = 0.26761 
R2 = 0.41527 
Rs = 0.64441 
В. = 1.55180 
В. = 2.40807 
Кє = 3.73684 


N AB = 1 
2 Νι = 1.53604 


Νι = 1.53604 R. = 0.09559 
R> = 0.20906 
Rs = 0.45723 


Circles-Plate 14 R, = 2.18707 
Rs = 4.78326 
Ny 
2 3 
R3 = 2 . R2 = R3 R4 = R3 
М; + 1 
1 2 


R4 = Вз Rs = R; 


-9 -2 -1 
(ха? + 1) (ха? + 1) (ха? + 1) 
1- =O R2- -0 R- =0 
Ny М, М, 
2 
(ха? + 1) (ха? + 1) 
йе =0 Rs – -0 


e 
οὐ 
о 
N 
E 
"ч 


0.00000 


№2+1 


2.18707 


Νι 


1.53604 
R, = 0.09559 


R 


0.20906 


Ες = 0.45723 
В. = 2.18707 
В. = 4.78326 


The Delian Quest 2019 
John Clark 


№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Two Triangles 

Saturday, April 6, 2019 

Just the first book or two of Euclid's Elements should give one enough 
information to discover Basic Analog Mathematics. However, it apparently 
did not happen. The reason being is that it is a whole lot easier to repeat 
and memorize perceptible information than to see the intelligible being 
expressed. 

In this little essay, I am not going to say much, I am just going to 
present a little figure which I call Two Triangles. Just imagine what you 
can do with two right angles on the same base. I can call one ACB and 
the other ADB. I will simply present a series of plates which only differ in 
so far as a point go. 


D = 0.57557 
C = 0.50605 
E - 1.13737 


D 
— -E = 0.00000 
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Let us call AB the standard unit by which C and D and their produce E 
is named. We simply have a right triangle to perform our operation. Call 
it AB. The intersection of the two triangles perpendicular to the base AB 
fall on what we can call the segment known to be the square root of 2. 
We are not, however, interested where it intersects the segment, but only 
that it intersects the line which contains the segment. We are interested 
in it only insofar as it expresses and projects a ratio. 

Now, we can give C and D any values we like. We can imagine them as 
triangles ACB and ADB, however, we have no wish to think or speak in 
terms of the mystical angle. We adhere to the notion that a two- 
dimensional plane is expressible as a ratio between two units. 
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One of the things which BAM helps one with, or one of the things 
Geometry helps one with, is not to set the standard of understanding a 
figure based on the perceptible, which can be very confusing, but on the 
intelligible content established by standards. The standard references 
what is intersected while the mind is looking at where. 


One may notice, even in the Elements as we have them today, 
propositions written up by a weaker mind writes up the same proposition 
in terms of cases based on perceptible location. One can see here, if they 
were done correctly, the equation never changes. Notice also that any 
and every other type of triangle can be found using in the figure. I am not 
interested in obtuse, acute, or any other name one can give to any other 
expression of a triangle. I am only interested in the fact that a two- 
dimensional matrix can produce results using an unit whatsoever when 
compared to another and I do not need Cartesian Geometry, 
Trigonometry, or Calculus to do it. 

The ability to equate an analog to its logical name is not, in any wise 
apparent to the eye. One has to find and use standards to express it, and 
comprehend it in the mind. You can call an analog an isosceles right 
triangle in gray, or a method of dividing two given things of the same 
relative difference in accordance with a standard unit. All of the other so 
called triangles are simply parts of a much bigger and better ordered 
universe. 

Let us take our little figure, Lay it on its side and imagine that C and D 
are on two parallels and AB is just a unit. 
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A 


B 


А 


qiiae Pome МП ро 
fide Point N[2] (ar 
[iae Base Line Points (20)| [λα] 
| ΕΞ XA3| 
ЕЗІ XA Constructing a numbered line which is 
[5 [хл] adjustable in steps of 20. М1 will set the range, 
[5 [ae] and N2 one can select the working domain. This 
[ΕΞ [xar] will go up to 20 squared. 
[хе κε] 
[55] ΧΑΙΟ 
= p= 
(ЕС! p= 
(ЕЗІ Ex 
pez] ХА14 
---[------- ps 
pas] p= 
ES Eu 
E [E] 
рат xA 
pus Е 
[xis 
[55] 
μα] 
[2] 
[5] 
πο mes 
[5] 
[5] 
Επ 20 
p= Ni= 4272566 N,20-85.45125 “κ "85.45125 
Гел Na = 0.47553 нь 
[ej Ms 9/25405 gy 91062 P. . 20.00000 
[55] B = 4.68103 c А 
ыи С = 3.86434 4 = 16.51062 
[ris D - 1.63836 p 3 
E Е = 2.22598 A 77:00000 = = 9.51062 
17 
Гав] 
Le сс] 
[55] 


V 


2 Simple Spirals 


120119 


Spiral B 


Spiral A | Е ож 


Unit. АВ = 1 
Given. X= 12 


Y:- 20 
120119А Spiral 
Descriptions. 
2 
AB X AE 
AC:- — СЕ := АС AD- — AE:=AD AH- —— 
2 Y AB 
BD:- AB- AD BH:- АВ-АН ЕН - ./ (AH. BH) 
[.—2 2 AE EK.AD 
CH:-4/AC -EH EK := — EJ := 
2 AC 
CH.CF 
EF:-2.EJ СЕ - ΕΕ- ΟΕ; CG:= 
CE 
EH.CF ΑΟ “ΑΡ 
FG -- -------- 
CE AC-AD 
Definitions. 
1 1 x x x 2 
АС---0 CE-—=0 AD-—=0 АЕ---0 АН-|- 
2 2 Y Y Y 
Y-X (Y - X)-(X + Y) 
BD-———-0  BH- ——————— -0 EH- 
Y 2 
Y 
lax? - y? X x’ 
ене а =0 EK->—=0 EJ-—5,-0 EF- 
2.Y any Y 
(2-Х - Y)-(2-X +Y)| 
CF- —— ——— =o CG 


v^.(v-2.X) 


X-/(Y-X)(X-Y) 


 |(v-2-3).(2-x Y) Да. х2 _ y? i 
2.ү2 α.γ΄ 


\(y—2-x)-(2- Ду —2-x|. TX). 
τα. X |(Y —2-X) -(2-K+yY)|-|yY-2-xX|-./(y-X) (Κ.Υ ο 


Unit = 1.00000 
XY = 0.80000 
X = 16.00000 
Y = 20.00000 


х./(Ү-Х)(Х+Ү) 
y2 
[2.Х2-У?] 
2.2 
X.|(¥-2-X).(2-X+¥)|-|Y-2-x]-,/(¥-x)-(K+Y) 
Y4.(Y-2.X) 
= [2.Х2-У?||(2.Х-У)-(2.Х+У)| 
2.4 
x.[v-2:x5).(2 x-v)|.|v-2-x]|-/v-x)x*v) 
Y^(Y-2.X) 
(Area AAFJ) 
(Area AAJE) 


-EH - 0.00000 


-CH - 0.00000 


-FG - 0.00000 


-CG = 0.00000 


-FG - 0.00000 


= 1.00000 
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№, + 4.00000 
І 
A Ё 1.58740 
1 
B = 2.51984 


І 
` A? = 4.00000 


1 3 
Vp ра 


! B2 = 4.00000 


Unit = 1.00000 
х1 = 1.00000 


1.00000 
х1 = 1.00000 


Unit 


XY = 0.50000 DO = 2.16558 cm 


В = 1.00000 ` 


K ETE = 1.37500 


| X - 10.00000 OV - 2.97768 cm 
С 50000 x Y = 20.00000 ον 
D = 0.84375 | ids 1600000 po = 1.37500 
N = 0.75000 u 
K = -0.86603 Т 3.Υ2.Χ2 
Y 


x \ 


> 1] 
[yx > 2] 

[х2 3] 

[х > 4] 

[х > 5] 

[х > οἱ 

“>” 

| ) 

[у >9| | | 

[510].  Ὃ πο ον ORE E E TOR D Sin ον ο PEEL EE 
[^a Ы 5 fil ae 

[Υ-512| b É 

[v> 13| 

[x > 14] 

[v> 15 

І -> 16 


! Unit = 1.00000 


πι 1.00000 


l 

l 

І 

| ХУ = 0.58892 
| i X = 11.77842 
І 
І 
І 
І 


І 
І 
І 
] 
` 
sil 
IN ΄ 
I 
І 


I Y = 20.00000 


< 
У 
= 
ч 


| 
< 
У 
- 
© 


< 
У 
- 
Ὁ 


< 
У 
ы 
° 


AC = 1.73567 cm ic вама 
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Pipe 


AB = 0.76497 cm 
AC = 1.39085 cm 


AB 
— = 0.55000 
AC 


AY = 2.52882 cm 


AC 
— = 0.55000 
Y 


Unit = 1.00000 


| х1 = 1.00000 
ХУ = 0.55000 
Х = 11.00000 
А = 0.74143 У = 20.00000 
В = 1.34875 
С = 1.81818 
2.02 
------А- 0.00000 
8.02-1 
8.02-1 
————-В = 0.00000 
2.02 
2YA2 


2YA2 


2 


Redo 080400 


Trisecting any angle in Geometry is only possible when you know 


Construction variation. 


the difference between the perceptible and the intelleligible. 


012220 


Unit. 
АВ := 1 What is the ratio of DO to OV? 
Given. 
X := 10 

012220 Y- 20 

Descriptions. 

AB x AO 
AU AD := AO AQ а= RJ - `/ AR -(AB - AR) 


KO:-2.RJ DO:-AD-AO АЈ:= ΑΟ АК:-2.АУ EO:= ΑΟ 


KS:- АК GK- AK KT --/GK^- DO? то - ΚΤ. KO 
DG- TO MN-AB MO-AO DM- | MO. po? 


DO.MN Mo? 
J dag -- 


LN = ом = ро CD=CO-DO СЕ=Ср ` (Hr RP 
ве топо = iis DO - 2.16558 cm 
_ X = 10.00000 OV = 2.97768 cm 
co? + ЕО? - ce? OV DO | Y - 20.00000 ον 
ον = ————————. ου 21.375 — -0.727273 πώ. | Unit - 1.00000 Do 1:37500 
2.CO DO OV N = 0.75000 
zm. К | í 3. 2_x2 
K = -0.86603 ag ----- = 1.35500 
Definitions. ` iid 
X+Y 1 3 
AO-—-0 AD- > =O AR- a 0 RJ- уз -0 One can say now that the length of the sides ої ап equalateral 
| . . тамақ VAY -x УВУ 

/3 x 1 triangle in a right triangle used in trisection is 
KO-^,--0 DO-57.-0 AJ-5,-0 AK-1-0 Y 

1 ,/(2-¥ -X) (X+2-Y) Jay -x BY 
EO-—=0 KS-1-0 GK-1-0 KT-+-— =o TO - ————_——_ = 0 

2 2.Y 2.Y 

2 2 2 2 X 
4.Y^-X^-4A/3.Y 1 X“ ΕΥ LN -———— = 0 
DG- -0 MN-1-0  MO---0 DM-——=0 x? y? 
2.У 2 2.Y * 
(Y - X)-(X + Y) (Y - X).(X + Y) x (a.v? _ x?) ov (s.y?- х2) DO 2.ү2 

СО----0 CD- — ———— = 0 СЕ---------0 OV- = 0 —— - і его = 9 = 0 


2.X 2.X.Y 2.X.Y 4.v? DO 2.y? OV (3.y2 _ x2) 


Pipe 


AB = 0.76497 cm 
AC = 1.39085 cm 


AY = 2.52882 cm 


AC 
— = 0.55000 
AY 


2.Y 


(a.y? _ х2) 


2 


= 1.375 


OV = 0.34375 


DO. 


2.Y 


(a.y? _ х2) 


2 


A = 0.74143 
В = 1.34875 
С = 1.81818 


2.02 


3.C?-1 
3.C?-1 


2.02 


ΞΑ = 0.00000 


-B = 0.00000 


-OV =O DO = 0.25 


Unit = 1.00000 


πι = 1.00000 
XY - 0.55000 
X - 11.00000 
Y - 20.00000 
2Y^2 


2Y^2 


3Y^2 


\ 


1 
/ 


№, + 4.00000 


І 
A Ё 1.58740 
1 
B = 2.51984 


І 
A? = 4.00000 
3 


NE 
\1/ B2 = 4.00000 
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Descriptions. 020320 Easy Cube 


Often, one would like to create an easy 
plate for cube roots, instead of doing the 
whole figure. Here is the simplest and 
most accurate way to achive it. 


Draw X to A anywhere and then construct 
O parallel to AF. Have your macro make X 
seek O. 

You might believe that simple geometry 
can out Calculus Calculus, maybe in these 
plates you will change your mind. Calculus 
is a work frought with grammatical 
contradictions, Cartesian Geometry, 
Calculus, Trigonometry are not even 
grammatically correct. They are not 
derived from a correct concept of grammar 
as any possible grammar is afforded by 
complete induction and deduction of a 
simple binary unit. 


1 
Unit - 1.00000 F - 3.66072 F 2-D - 0.00000 
XY - 3.66072 Е = 2.46101 1 
Х = 18.10729 С = 1.60738 Е 3 -C = -0.06619 
Y = 4.94638 2 


D = 1.91330 
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ЕЗ-Е = -0.08575 


1 
Unit = 1.00000 Е = 3.66072 F 2 -D = 0.00000 
ХҮ = 3.66072 E = 2.37526 1 
X = 18.10729 C = 1.54119 F 3-С = 0.00000 
Y = 4.94638 2 


D = 1.91330 
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Descriptions. 


Sometimes one is want to 
trisect some particular angle 


the easy way. Here it is. Draw it 
up with X anywhere and project 


O. Have your macro make X 
seek O. It is a whole lot neater 
than sliding a piece of paper. 


By knowing the geometric end 
results, one can write 
algorithms which are a whole 
lot more accurate and efficient 
than by just using the 
traditional methods. 


020320 Easy Trisection 


Unit - 1.00000 


m/CDE = 75.16146° ` 


m/A1H 


m/D1H 


mZAIH 
mZDIH 


= 3.08512 


= 2.69934 


т/АІН = 72.13257° 
mZD1H = 23.38081° 


mZAIH = 17.86743° 
m/DIH = 6.61919° 


Unit = 1.00000 
mZCDE = 60.00000 ° 


mZA1H 
—— ——- = 3.00000 
m/D1H 
т ZAIH 
——— = 3.00000 
т ZDIH 


mZA1H = 72.13257? 
mZD1H = 24.04419° 


mZAIH = 17.86743° 
m/DIH = 5.95581? 


020320 Squaring a Rectangle 


Descriptions. 


This is just another way to study rectangles, 
complements and square roots. 


Unit = 1.00000 
XY-0.34859 B A 
X - 2.40306 
Y - 6.89370 


Unit - 1.00000 
XY = 0.32776 | 
X = 2.25949 

Y = 6.89370 


| X - 0.32776 

| F - 0.46940 

| /Х<1-Х)-Е = 0.00000 

| | Area ABCX = 17.51676 cm? 

| | Area CDEF = 17.51676 cm? 
А - 


The Holy Grail 


Sunday, February 23, 2020 
> noun 


(the Grail or the Holy Grail) (in medieval legend) the cup or platter used 
by Christ at the Last Supper, and in which Joseph of Arimathea received 
Christ's blood at the Cross. Quests for it undertaken by medieval knights 
are described in versions of the Arthurian legends written from the early 
13th century onward. 

A thing which is eagerly pursued or sought after: the enterprise society 
where profit at any cost has become the holy grail. 


— origin from Old French graal, from medieval Latin gradalis ‘dish’. 


Most people, around the world believe that the Holy Grail, if they 
believe in the Grail, has been lost to history, but this is decidedly not 
true:— 


There it is, it has also been called the Bowl of Siddhartha and even the 
Philosopher's Stone. It is certainly not lost; it is mankind that is lost. 
Here is the mystery people do not comprehend; perhaps no one has 
explained it to them. Before I get into that, I need to dispel other myths 
men tell each other, especially about the Bible and the science of their 
own evolution. 


Did you know that it is written, in several places of the Bible, that man 
cannot even read that Book until after a certain time in history? That 
man is still being made and until he reaches a certain point in his 
making, he will only dream that he is a man, that he has understanding. 
It is also written that man will be in this condition until a pure language 
is introduced to him. Today, even scholars still do not know the 
relationship between Language and Grammar. I can put that relationship 
into grammar, but your ability to comprehend what I say is determined 
by how much of a man you are, how much of you is complete, as a man. 

A man is measured by his distinction from other forms of life on this 
planet. That distinction resides in his ability to clearly see Language, 
which nothing in all of creation can speak. It is an intelligible. Language 
is a biological inheritance. Every form of life is made from it, and every 
form of life expresses its comprehension of it, from the most primitive 
forms of life to the most complex. Language is Universal and Intelligible. 
Grammar, which is a physical recursion of language, is Particular and 
Perceptible. A species can only formulate their systems of grammar to 
the degree that they comprehend language. As scholars, even the current 
scholars, have and are still, expounding their confusion and lack of 
comprehension in each of these, all I can do is explain it to you, your 
own state of creation determines your ability to comprehend what I say. 
Suffice it to say, both science and religion today are still lost as to what 
man is, why he is, and what his purpose is in this life, even though 
everything was long ago put into simple words, words which are 
decidedly very provable. 

Every life support system of a living organism is designed for the 
salvation of the life of that organism; every one of them. However, that 
salvation is particular to that part of the environment that life support 
system can process. Each of them is particular, and thus, do not have 
the ability to process time, itself. The mind is one such life support 


system, and it is the most powerful life support system possible. It is the 
most powerful possible, because it is designed to process the intelligible 
which is over every possible relative difference, even time, itself. When 
functional, man will even conquer death. A mind is a symbolic 
information processor constructed to predict the results of every action, 
every relative difference, and every thing. It achieves this from the 
Universal of Language, also called the Word of God, which simple minds 
believe is just some book, but it is factually the Word of Creation itself. 
Since nothing but God can speak in language, man has to speak in 
grammar systems which are in the image of that language. Language is, 
in a metaphor, such as Adam and Eve, A Conjugate Binary Pair which 
affords even reality itself, complete induction and deduction of every 
thing. 

Today, all one has to do is meditate on their computer to realize that 
all of information is processed using binary; however, it takes any 
species a long time to evolve to the stage where it can comprehend this 
fact with a mind. 


One is also, in metaphor, informed that there are exactly four systems 
of grammar derived from binary, arrived at by simple binary recursion. 
They are also informed in metaphor not only the fact that every possible 
grammar is metaphorical, able to use the binary unit for complete 
induction and deduction with that grammar, but also that of the four 
grammars three are logical, and the last is analogical, this last grammar 
can be used to metaphorically to illustrate every possible line of 
reasoning in every possible grammar, it is called Geometry. The first 
three grammars are all logical, Common Grammar, Arithmetic, and 
Algebra. 

So, in this little section of my work, I will show you how to understand 
the philosophers stone, the cup of Siddhartha, the Holy Grail, of the life 
of mind and body. You use an image of the Cup, like this:— 


You turn your world upside down, turn from illiteracy to literacy. 
Literacy gives a species the ability to turn the past into a future and to 
bring that future to pass, which, deliberately, is the solution to the name 
of the Beast, 666. It is a puzzle that those with eyes can easily solve. 

List of Plates to use for the story. 
The plates used in the outline. 


N 2 Homind's Quest for The Holy Grail 


Story project: this is simply an outline of that story. How pedantic can one be and still hold the storyline? 


The whole idea is an ordered progression, unlike our real thrashing aboout. This ordering, howevever, is to be 
implied in the story, and never mentioned. It is to follow step by step the available moves with straightedge 
022020 and compass with what the figure offers. One can even turn Hominid into several characters over several 


generations. This project should be done. 
Descriptions. 


Once upon a time, Hominid took time to ponder the common stick which he found laying on the ground and as he wanted to think about it long and hard, he preserved 
that stick in memory. He learnt how to draw in the ground with his stick and to follow those drawings in memory. 


He found, that in order to ponder this stick, that it might be advantageous to name it, and so he did. He named when it came, A, and when it left, B. 


One day, Hominid decided to do for the stick as 
he had done for himself, build it a shelter. 


This shelter reminded him of his own home and on another 
day, while meditating on his stick, in its home, it seemed 
that this stick and home might feel better if it had at least 
one occupant. And so Hominid placed in his home an 
occupant like himself. 


S 2 


In order to meditate on his little home, 
with its littlel man, Hominid decided that 
it might be advantageous to increase his 
understanding of names. Eventually, 
Hominid learnt meditation about C and 
where he was at through a process he 
called arithmetic. Suddenly, Homid 
realize that this gave him a lot to think 


about. 
A ο Β 
Given. 
AB := 20 C = 8.00000 
АС-8 B = 20.00000 


BC:- АВ-АС ВС = 12 


АВ АВ АС АС АС BC 
2225 --.-1.6667 12-04 22-04 —-=0.666667 АС 
АС BC AB AB BC 


= 1.5 AC.BC = 96 


All of the places, his arithmetic told him, were in the 
home of C, except one. This last result troubled 
Hominid. 96 could not possibly be in the home of C. 
What is the meaning of this? He began to wonder 
about the future home of C and about things C could 
never see. 


One day, Hominid wanted C to be more like him, 
and ponder the sky dome and so, he noted it as the 
following. 


Then Hominid began to wonder, again, what would 
there be to ponder in CD, in itself, by itself? How A c B 
would one clime up to heaven, to D to learn? 


C = 6.00000 
B - 20.00000 


D 
Hominid built C ladders up into heaven to D 
and over time, he learnt from his arithmetic 
and his stick, his shelter, its occupant. 
A c 


CD := ,/ AC. BC B = 3.00000 
C = 20.00000 
AD-4AC?.cp? Bp :=4/ BC? +CD? 


cp? cp? 
——_BC=0 ——-AC=0 
AC BC 
AD? BD? 
~~ -AB=0 — -AB- 0 
AC BC 


And so on. As the number of things which Homid learnt grew, 
Homid thought that it was time that C had a basement to put 
all of his stuff in, the home was getting crowded, which to 
him was an odd thing to think, as crowd simply means to 
group into one with the added connotation, a bit much for one 
place. But, he built his basement anyway. 

For a long time Homid and his little man played with all the 
toys they had found together in the room in his mind using a 
simple stick. 


B - 3.00000 
C - 20.00000 


D 
In our little story, Hominid starts 
pondering this issue, which will 
eventually lead to the following. 
A с 
В - 3.00000 
С - 20.00000 


First and second basement 
archives. Here, X is fixed 
midpoint. The finishing touch, is 
in the next plate, to move it and 
learn the final ratio's. 


G 
—— - 3.00000 
DE 


AD - 0.20000 
GH - 0.20000 
DE - 0.20000 
DG - 0.60000 


DEFG - 0.12000 
ABCD - 0.04000 
DEFG 
ABCD 


= 3.00000 


хь = 0.03162 
x, = 0.09487 
xa = 0.28460 
хе = 0.85381 


a - 1.00000 
b = 3.00000 
c - 9.00000 
d = 27.00000 


d 
— = 9.00000 
b 


d 3 -b = 0.00000 
= 

d 5 -c = 0.00000 

b3-d = 0.00000 

Ь2-с = 0.00000 


b 
— - 0.11111 
d 


яз 


= 9.00000 


= 27.00000 


KIN 


= 3.00000 


= 3.00000 


= 3.00000 


= 3.00000 


Final basement archive. 


In the above, the aviary, 
exponential manipuloation and 
how to locate any bird in the sEy 
has to be incorporated. This 
story might take some time. 


One has to add in induction and 
deduction, in Hominid's home 
and how he goes beyond it. 


This last plate demonstrates the 
whole of matematics in a single unit. 
All the simple relationships formed by 
it. It all resolves down to simple 
arithmetic. 


Induction and deduction in every grammar system 
does not change the fact that recursion can never 
change simple arithmetic or binary progression. 
The Holy Grail has always been the image of 1. 


Nothing like a single equation for the whole of 
grammar. 


XY - 0.10504 
W - 2.10088 
X - 20.00000 


Unit - 1.00000 


XY - 0.83333 
Y - 5.00000 
Z - 6.00000 


XY - 0.85885 
W - 17.17695 
X - 20.00000 


Unit - 1.00000 


XY - 0.83333 
Y = 5.00000 
Z - 6.00000 


w 
Jaw 


2 
-—-b = 0.00000 
Y 


Solution 


The Delian 


2.51984 
D 


6.34960 
4.00000 


1 


Ез - D = 0.00000 


2 


Ез - C = 0.00000 


1 


E2 - F - 0.00000 


1 


23 - 2 = 0.00000 


E - 16.00000 


С 
F 
D 


